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THE RESULT OF THE LAST TWENTY 
YEARS OF AGRICULTURAL 
RESEARCH1 

I propose to follow the example of my 
predecessor of last year, in that the remarks 
I wish to make to-day have to deal with the 
history of agriculture. Unlike Mr. Middle- 
ton, however, whose survey of the subject” 
went back almost to prehistoric times, I 
propose to confine myself to the last quar- 
ter of a century—a period which covers 
what I may perhaps be permitted to eall 
the revival of agricultural science. 

Twenty-five years ago institutions con- 
cerned with the teaching of agriculture or 
the investigation of agricultural problems: 
were few and far between. I do not pro- 
pose to waste time in giving an exhaustive 
list, nor would such a list help me in 
developing the argument I wish to lay be- 
fore the section. It will serve my purpose 
to mention that organized instruction in 
agriculture and the allied sciences was al- 
ready at that date being given at the Uni- 
versity of Edinburgh and at the Royal 
Agricultural College, whilst, in addition, 
one or more old endowments at other uni- 
versities provided courses of lectures from 
time to time on subjects related to rural 
economy. Agricultural research had been 
in progress for fifty years at the Rotham- 
sted Experimental Station, where the work 
of Lawes and Gilbert had settled for all 
time the fundamental principles of crop 
production. Investigations of a more prac- 
tical nature had also been commenced by 
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the leading agricultural societies and by 


more than one private land-owner. 

In these few sentences I have endeav- 
ored to give a rough, but for my purpose 
sufficient, outline of the facilities for the 
study of agricultural science twenty-five 
years ago, at the time when the county 
councils were created. Their creation was 
followed almost immediately by what can 
only be called a stroke of luck for agricul- 
ture. The chancellor of the exchequer 
found himself with a considerable sum of 
money at his disposal, and this was voted 
by Parliament to the newly created county 
councils for the provision of technical in- 
struction in agriculture and other indus- 
tries. 

Farmers were at that time struggling 
with the bad times following the wet sea- 
sons and low prices of the ’seventies and 
eighties, and some of the technical instruc- 
tion grant was devoted to their assistance 
by the county councils, who provided tech- 
nical instruction in agriculture. Thus, for 
the first time considerable sums provided 
by the government were available for the 
furtherance of agricultural science; and, 
although at first there was no general plan 
of working and every county was a law 
unto itself, the result has been a great in- 
crease of facilities for agricultural educa- 
tion and research. 

Almost every county has taken some 
part. The larger and richer counties have 
founded agricultural institutions of their 
own. In some eases groups of counties 
have joined together and federated them- 
selves with established teaching institu- 
tions. For my purpose it suffices to state, 
without going into detail, that in practi- 
eally every county, in one way or other, at- 
tempts have been made to carry out inves- 
tigations of problems related to agriculture. 

Twenty years after the voting of the 
technical instruction grant to the county 
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councils, parliament has again subsidized 
agriculture, in the shape of the develop. 
ment fund, by means of which large sums 
of money have been devoted to what may 
be broadly called agricultural science. It 
seems to me that the advent of this second 
subsidy is an occasion when this section 
may well pause to take stock of the results 
which have been achieved by the expendi. 
ture of the technical education grant, | 
do not propose to discuss the results 
achieved in the way of education, although 
most of the technical instruction grant has 
been spent in that direction. It will be 
more to the point in addressing the Agri- 
cultural Section to discuss the results ob- 
tained by research. 

The subject, then, of my address is the 
result of the last twenty years of agricul- 
tural research, and I propose to discuss 
both suecesses and failures, in the hope of 
arriving at conclusions which may be of 
use in the future. 

Agricultural science embraces a variety 
of subjects. I propose to consider first the 
results which have been obtained by the 
numerous practical field experiments which 
have been carried out in almost every 
county. I suppose that the most striking 
result of these during the last twenty years 
is the demonstration that in certain cases 
phosphates are capable of making a very 
great increase in the crop of hay, and a 
still greater increase in the feeding value 
of pastures. This increase is not yielded in 
all cases, but the subject has been widely 
investigated, and the advisory staffs of the 
colleges are in a position to give inquirers 
reliable information as to the probability of 
success in almost any case which may be 
submitted to them. This is a satisfactory 
state of things, and the question naturally 
arises: How has it come about? 

On looking through the figures of the 
numerous reports which have been pub- 
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lished on this subject, it appears at once 
that in many cases the increase in live- 
weight of sheep fed on plots manured with 
a suitable dressing of phosphate has been 
twice as great as the increase in weight of 
similar animals fed on plots to which phos- 
phate has not been applied. Now about a 
difference of this magnitude between two 
plots there can be no mistake. It has been 
shown by more than one experimenter that 
two plots treated similarly in every way are 
as likely as not to differ in production from 
their mean by five per cent. of their pro- 
duce, and this may be taken as the prob- 
able error of a single plot. Where, as in 
the ease of many of the phosphate experi- 
ments, a difference of 100 per cent. is re- 
corded, a difference of twenty times the 
probable error, the chances amount to a 
certainty that the difference is not an acci- 
dental variation, but a real effect of the 
different treatment of the two plots. The 
single-plot method of conducting field 
trials, which is the one most commonly 
used, is evidently a satisfactory method of 
measuring the effects of manures which are 
capable of producing 100 per cent. in- 
creases, It was good enough to demonstrate 
with certainty the effects of phosphate 
manuring on many kinds of grass land, and 
it is to this fact that we owe one of the most 
notable achievements of agricultural science 
in recent years. 

Another notable achievement is the dis- 
covery that in the case of most of the large- 
cropping varieties of potatoes the use of 
seed from certain districts in Scotland or 
the northern counties of Ireland is profita- 
ble. This is another instance of an increase 
large enough to be measured accurately by 
the single-plot method. Reports on the sub- 
ject show that seed brought recently from 
Scotland or Ireland gives increased yields 
of from thirty to fifty per cent. over the 
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yields produced by seed grown locally for 
three or more years. _ 

That the single-plot method fails to give 
definite results in many cases where it has 
been used for manurial trials is a matter of 
common knowledge. Half the reports of 
such trials consist of explanations of the 
discrepancies between the results obtained 
and the results which ought to have been 
obtained. The moral is obvious. The 
single-plot method, which suffices to demon- 
strate results as striking as those given by 
phosphates on some kinds of pasture land, 
signally fails when the subject of investi- 
gation is concerned with differences of ten 
per cent. or thereabouts. 

Before suggesting a remedy for this state 
of things it will be well to consider the 
allied subject of variety testing, which has 
been brought into great prominence re- 
cently by the introduction of new varieties 
of many kinds of farm crops. In testing a 
new variety it is necessary to measure two 
properties—its quality and its yielding 
capacity—for money-return per acre is ob- 
viously determined by the product of yield- 
ing capacity and quality as expressed by 
market price. I propose here to deal only 
with the determination of yielding capacity. 
The determination of quality is not allied 
to manurial trials. 

In attempting to determine yielding 


capacity there has always been a strong 


temptation to rely on the measurement of 
obvious structural characters. For in- 
stance, in the case of cereals many farmers 
like large ears, no doubt with the idea that 
they are an indication of high yielding 
capacity. Many very elaborate series of 
selections have been carried out, on the 
assumption that large grains, or large ears, 
or many ears per plant implied high yield. 

We may take it as definitely settled that 
none of these characters is reliable, and that 
the determination of yielding capacity re- 
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solves itself into the measurement of the 
yield given by a definite area. The actual 
measurement, therefore, is the same as that 
made in manurial trials, and is, of course, 
subject to the same probable error of about 
five per cent. 

It follows, therefore, that it is subject to 
the same limitations. Variety trials on 
single plots, and that is the method com- 
monly used, will serve to measure varia- 
tions in yielding capacity of thirty per 
cent., or more, but are totally inadequate to 
distinguish between varieties whose yield- 
ing capacities are within ten per cent. of 
each other. 

Numbers of such single-plot trials have 
been carried out, with the result that many 
varieties with yielding capacities much be- 
low normal have almost disappeared from 
cultivation, and those commonly grown do 
not differ greatly from one another—prob- 
ably not more than ten per cent. 

Ten per cent. in yielding capacity, how- 


ever, in cereals means a return of something 


like 15 shillings to 20 shillings per acre—a 
sum which may make the difference be- 
tween profit and loss; and if progress is to 
be made in manuring and variety testing 
some method must be adopted which is ¢a- 
pable of measuring accurately differences in 
yield per unit area of the order of ten per 
cent. 

The only way of decreasing the probable 
error is to increase the number of plots, and 
to arrange them so that plots between which 
direct comparison is necessary are placed 
side by side, so as to reduce as much as 
possible variations due to differences in soil. 
Thus it has been shown that with ten plots 
in five pairs the probable error on the aver- 
age can be reduced to about one per cent., 
in which case a difference of from five to 
ten per cent. can be measured with con- 
siderable certainty. 

Such a method involves, of course, a 
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great deal of trouble; but agricultural 
science has now reached that stage of devel. 
opment at which the obvious facts which 
can be demonstrated without considerable 
effort have been demonstrated, and further 
knowledge can only be acquired by the ex. 
penditure of continually increasing effort, 
In fact, the law of diminishing return holds 
here, as elsewhere. 

It appears, then, that for questions in- 
volving measurements of yield per unit 
area, such, for instance, as manurial or 
variety trials, further advance is not likely 
to be made without the expenditure of much 
more care than has been given to such work 
in the past. The question naturally arises: 
Is it worth while? I think the following 
instance shows that it is: 

Some years ago an extensive series of 
variety trials was carried out in Norfolk, in 
which several of the more popular varieties 
of barley were grown side by side at several 
stations for several seasons. In all, the 
trial was repeated eleven times. As a final 
result it was found that Archer’s stiff-straw 
barley gave ten per cent. greater yield than 
any other variety included in the trials, and 
by repetition of the experiment the prob- 
able error was reduced to one and a half 
per cent. The greater yield of ten per cent., 
being over six times the probable error of 
the experiment, indicates practical certainty 
that Archer barley may be relied on to give 
a larger crop than any of the other varieties 
with which it was compared. One difficulty 
still remained. It was almost impossible to 
obtain anything like a pure strain of 
Archer barley. Samples of Archer sold for 
seed commonly contained twenty-five per 
cent. of other varieties. This difficulty was 
removed by Mr. Beaven, who selected, again 
with enormous trouble, a pure high-yielding 
strain of Archer barley. Since this strain 
was introduced into the eastern counties 
the demand for it has always exceeded the 
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supply which could be grown at Cambridge 
and at the Norfolk Agricultural Station, 
and it is regarded by farmers generally as 
a very great success. 

The conclusion, therefore, is that a ten- 
per-cent. difference is well worth measur- 
ing, that it can not be measured with cer- 
tainty by the single-plot method, and that 
it behooves those of us who are concerned 
with field trials to look to our methods, and 
to avoid printing figures for single-plot 
experiments which may very well be mis- 
leading. Almost every one thinks himself 
competent to criticize the farmer, who is 
commonly described as too self-satisfied to 
acquaint himself with new discoveries, and 
too conservative to try them when they are 
brought to his notice. Let us examine the 
real facts of the case. Does the farmer 
ignore new discoveries? The largely in- 
creasing practise of consulting the staffs of 
the agricultural colleges, which has arisen 
among farmers during the last few years, 
conclusively shows that he does not; that he 
is, in fact, perfectly ready to avail himself 
of sound advice whenever he can. Is he too 
conservative to try new discoveries when 
brought to his notice? The extraordinary 
demand for seed of the new Archer barley 
quoted above, and for seed of new varieties 
generally, the continuous advance in the 
prices of phosphatic manures, as the result 
of increased demand by farmers, the trade 
in Scotch and Irish seed potatoes, all show 
how ready the farmer is to try new things. 
The chief danger seems to be that he tries 
new things simply because they are new, 
and he may be disappointed if those who 
are responsible for the new things in ques- 
tion have not taken pains to ascertain with 
certainty that they are not only new, but 
good. Farmers are nowadays in what may 
be called a very receptive condition. Wit- 
ness the avidity with which they paid extrav- 
agant prices for single tubers of so-called 
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new, but inadequately tested, varieties of 
potatoes some years ago, and in a less degree 
the extraordinary demand for seed of the 
much-boomed French wheats, and the 
excitement about nitragin for soil or seed 
inoculation. Witness, too, the almost uni- 
versal failure of the new potatoes and 
French wheats introduced during the boom, 
and the few cases in which nitragin gave 
any appreciable result. The farmer who 
was disappointed with his ten-guinea tuber, 
his expensive French wheat, or his culture 
of nitragin can not but be disillusioned. 


Once bitten, twice shy. He does not readily 


take advice again. 

Let us, therefore, recognize that the far- 
mers of the country are ready to listen to us, 
and to try our recommendations, and let 
that very fact bring home to us a sense of 
our responsibility. All that is new is not, 
therefore, necessarily good. Before we 
recommend a new thing let us take pains to 
assure ourselves of its goodness. To do so 
we must find not only that the new thing 
produces a greater return per acre, but that 
the increased return is worth more than it 
costs to produce, and we must also define 
the area or the type of soil to which this 
result is applicable. This implies in prac- 
tise that each field trial should confine itself 
to the investigation of only one, or, at most, 
two, definite points, since five pairs of plots 
will be required to settle each point; that 
the experimental results should be reviewed 
in the light of a thorough knowledge of 
farm book-keeping, and that accurate notes 
should be taken of the type of the soil, and 
the area to which it extends, and of the 
various meteorological factors which make 
up the local climate. At present we are not 
in possession of a sufficient knowledge of 
farm accountancy, but there is hope that 
this deficiency will be removed by the work 
of the Institute for Research in Agriculture 
Economies, which has recently been founded 
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at Oxford by the board of agriculture and 
the development commission. The excellent 
example set by Hall and Russell in their 
‘‘Survey of the Soils and Agriculture of 
the Southeastern Counties,’’ an example 
which is being followed in Cambridge and 
elsewhere, seems likely to result in the near 
future in a complete survey of the soils of 
England which will make a sound scientific 
basis for delimiting the areas over which 
the results of manurial or variety trials are 
applicable. 

Reviewing this branch of agricultural 
science, the outlook is distinctly hopeful. 
New fertilizers are coming into the market, 
as, for instance, the various products made 
from atmospheric nitrogen. New varieties 
of farm crops are being produced by the 
Plant-breeding Institute at Cambridge, and 
elsewhere. It is to be hoped that the work 
of the Agricultural Economies Institute at 
Oxford will throw new light on the inter- 
pretation of experimental results from the 
accountancy standpoint. Finally, the soil 
surveys on which the colleges have seriously 
embarked will assist in defining the areas 
over which such results are applicable. It 
only remains for those of us who are respon- 
sible for the conduct of field trials to in- 
crease the accuracy of our results, and the 
steady accumulation of a mass of systematic 
and scientific knowledge is assured. It will 
be the business of the advisory staffs with 
which the colleges have recently been 
equipped by the board of agriculture and 
the development commission to disseminate 
this knowledge in practicable form to the 
farmers of this country. 

One more point, and I have finished this 
section of my address. I have perhaps in- 
veighed rather strongly against the publica- 
tion of the results of single-plot trials. I 
quite recognize that the publication of such 
results was to a great extent forced upon 
those experimenters who were financed by 
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annually renewed grants of public money. 
Nowadays, however, agricultural science jg 
in a stronger position, and I venture to 
hope that most public authorities which 
subsidize such work are sufficiently alive to 
the evils attendant on the publication of in. 
conclusive results to agree to continue their 
grants for such periods as may suffice for 
the complete working out of the problem 
under investigation, and to allow the final 
conclusions to be published in some prop- 
erly accredited agricultural journal, where 
they would be readily and permanently 
available to all concerned. This would in 
no wise prevent their subsequent incorpora- 
tion in bulletins specially written for the 
use of the practical farmer. 

So far I have confined my remarks to sub- 
jects of which I presume that every member 
of the section has practical experience, sub- 
jects which depend on the measurement of 
the yield per unit area. These subjects, 
however, although they have received far 
more general attention than anything else, 
by no means comprise the whole of agricul- 
tural science. Certain scientific workers 
have confined their efforts to the thorough 
solution of specific and circumscribed prob- 
lems. I propose now to ask the section to 
direct its attention to some typical results 
which have been thus achieved during the 
last twenty years. 

The first of these is the development of 
what I may eall soil science. Twenty years 
ago the bacteriology of nitrification had 
just been worked out by Warington and by 
Winogradski. The phenomena of ammo- 
niacal fermentation of organic matter in 
the soil were also fairly well established. The 
fixation of atmospheric nitrogen by organ- 
isms symbiotic on the leguminose had been 
definitely demonstrated. Fixation of nitro- 
gen by free-living organisms had been sug- 
gested, but was still strenuously denied by 
most soil investigators. No suggestion had 
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yet been made of the presence in normal 
soils of any factor which inhibited crop- 
production. The last twenty years have 
seen a wonderful advance in soil science. 
Our knowledge of nitrification and ammo- 
niacal fermentation has been much ex- 
tended. The part played by the nodule 
organisms of the leguminosez has been well 
worked out, has seen a newspaper boom, 
and a subsequent collapse, from which it 
has not yet recovered. But the greatest 
advance has been the discovery of the part 
played by protozoa in the inhibition of 
fertility. 

The suggestion that ordinary soils con- 
tained a factor which limited their fertility 
emanated in the first instance from the 
American Bureau of Soils. The factor was 
at first thought to be chemical, and its pres- 
ence was tentatively attributed to root ex- 
eretion, Certain organic substances, pre- 
sumably having this origin, have been iso- 
lated from sterile soils, and found to retard 
plant growth in water culture. It is 
claimed, too, that the retardation they cause 
is prevented by the presence of many ordi- 
nary manurial salts with which they are 
supposed to form some kind of combination. 

Contributions to the subject have come 
from several quarters, but whilst the sug- 
gested presence of an inhibitory factor has 
been generally confirmed, its origin as a 
root-excretion and its prevention by manu- 
rial salts has not received general confirma- 
tion outside American official circles. The 
matter has been strikingly cleared up by 
the work of Russell and Hutchinson at 
Rothamsted, who observed that the fertility 
of certain soils which had become sterile 
was at once restored by partial sterilization, 
either by heating to a temperature below 
100° C., or by the use of volatile antiseptics 
such as toluene. This observation suggested 
that the factor causing sterility in these 
cases was biological in nature, that it con- 
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sisted, in fact, of some kind of organism 
inimical to the useful fermentation bacteria, 
and more easily killed than they by heat or 
antiseptics. After a long series of admira- 
ble scientific investigations these workers 
and their colleagues have shown that soils 
contain many species of protozoa, which 
prey upon the soil bacteria, whose numbers 
they keep within definite limits. Under cer- 
tain circumstances, such, for instance, as 
those existing in the soil of sewage farms, 
and in the artificial soils used for the culti- 
vation of cucumbers, tomatoes, ete., under 
glass, the protozoa increase so that the bac- 
teria are reduced below the numbers requi- 
site to decompose the organic matter in 
the soil into substances suitable for absorp- 
tion by the roots of the crop. Practical 
trials of heating such soils, or subjecting 
them to the action of toluene, or other vola- 
tile antiseptics, have shown that their lost 
efficiency can thus be easily restored, and 
the method is now rapidly spreading among 
the market gardeners of the Lea Valley. 

I have attempted to sketch the chief 
points of this subject with some detail in 
order to show that strictly scientifie work, 
quite outside the scope of what some people 
still regard as ‘‘practical,’’ may result in 
discoveries which, apart from their great 
academic interest, may at once be turned to 
account by the cultivator. The constant 
renewal of expensively prepared soil which 
becomes ‘‘sick’’ in the course of a year or 
so is a serious item in the cost of growing 
cucumbers and tomatoes. It can now be 
restored to fertility by partial sterilization 
at a fraction of the cost of renewal, and 
considerable sums are thus saved by the 
Lea Valley growers. 

For my second instance of scientific work 
which has given results of direct value to 
farmers, I must ask to be allowed to give 
a short outline of the wheat-breeding inves- 
tigations of my colleague Professor Biffen, 
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Even as late as fifteen years ago plant- 
breeding was in the purely empirical hap- 
hazard stage. Then came the rediscovery 
of Mendel’s laws of heredity, which put in 
the hands of breeders an entirely new 
weapon. About the same time the Millers’ 
Association created the Home-grown Wheat 
Committee, of which Biffen was a member. 
Through this committee he was able to 
define his problem as far as the improve- 
ment of English wheat was concerned. 
There appeared to be two desiderata: (1) 
The production of a wheat which would 
crop as well as the best standard home- 
grown varieties, at the same time yielding 
strong grain, i. e., grain of good milling and 
baking quality; and (2) the production of 
varieties of wheat resistant to yellow rust, 
a disease which has been computed to de- 
crease the wheat crop of the world by about 
one third. 

The problem having been defined, sam- 
ples of wheat were collected from every 
part of the world and sown on small plots. 
From the first year’s crop single ears were 
picked out and grown on again. Thus sev- 
eral hundred pure strains were obtained. 
Many were obviously worthless. A few 
possessed one or more valuable character- 
istics: strong grain, freedom from rust, 
sturdy straw, and so on. These were used 
as parents for crossing, and from the prog- 
eny two new varieties have been grown on, 
thoroughly tested, and finally put on the 
market. Both have succeeded, but both 
have their limitations. Burgoyne’s Fife, 
which came from a cross between strains 
isolated respectively from Canadian Red 
Fife and Rough Chaff, was distributed by 
the Millers’ Association after a series of 
about forty tests, in which it gave an aver- 
age crop of forty bushels per acre of grain, 
which milled and baked practically as well 
as the best imported Canadian wheat. It is 

~an early-ripening variety which may even 
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be sown as a spring wheat. It has repeat- 
edly been awarded prizes for the best sam- 
ple of wheat at shows, but it only succeeds 
in certain districts. It is widely and suc. 
cessfully grown in Bedfordshire and Dorset, 
but has not done well in Norfolk. The 
other variety, Little Joss, succeeds much 
more generally. In a series of twenty-nine 
trials scattered between Norfolk and Shrop- 
shire, Kent and Scotland, it gave an aver- 
age of forty-four bushels per acre, as com- 
pared with forty bushels given by adjoin- 
ing plots of Square Head’s Master. It 
originated from a cross between Square 
Head’s Master and a strain isolated from 
a Russian graded wheat known as Glinka. 
Its grain is the quality of ordinary English 
wheat. It tillers exceptionally well in the 
spring, and is practically rust-proof. Its 
one drawback is its slow growth during the 
winter if sown at all late. It has met with 
its greatest success in the Fen districts, 
where rust is more than usually virulent. 

The importance of this work is not to be 
measured only by the readiness with which 
the seed of the new varieties has been tried 
by farmers and the extent to which it has 
succeeded. The demonstration of the in- 
heritance of immunity to the disease known 
as yellow rust, the first really accurate con- 
tribution to the inheritance of resistance to 
any kind of disease, inspires hope that a 
new method has appeared for the preven- 
tion of diseases in general. 

Biffen’s work too shows the enormous 
value of cooperation between the investi- 
gator and the buyer in defining problems 
connected with the improvement of agricul- 
tural produce. It is open to doubt if a 
committee of farmers would have been able 
to define the problems of English wheat 
production as was done by the Millers’ 
Committee, and in the solution of any prob- 
lem its exact definition is half the battle. 
Mackenzie and Marshall in their work on 
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the ‘‘Pigmentation of Bacon Fat’’ and on 
the spaying of sows for fattening, have 
found the great value of consultation with 
the staffs of several large bacon factories. 
There seems to be in this a general lesson 
that before taking up any problem one 
should get into touch not only with the 
producers, but with the buyers, from whom 
much useful information can be obtained. 

I feel that Biffen’s work has borne fruit 
in still another direction, for which perhaps 
he is not alone responsible.. Twenty years 
ago agricultural botany took a very sub- 
sidiary position in such agricultural exami- 
nations as then existed. In some of the 
agricultural teaching institutions there was 
no botanist, in others the botanist was only 
a junior assistant. It is largely due to the 
work of Biffen and the botanists at other 
agricultural centers that botany is now re- 
garded as perhaps the most important 
science allied to agriculture. 

I must here repeat that I am not attempt- 
ing to make a complete survey of all the re- 
sults obtained in the last twenty years. My 
object is only to pick out some of the typical 
successes and failures and to endeavor to 
draw from their consideration useful lessons 
for the future. So far I have not referred 
to the work which has been done in the 
nutrition of animals, and I now propose to 
conclude with a short discussion of that 
subject. The work on that subject which 
has been carried out in Great Britain dur- 
ing the last twenty years has been almost 
entirely confined to practical feeding trials 
of various foods or mixtures of foods, trials 
which have been for the most part incon- 
clusive. 

It has been shown recently that if a num- 
ber of animals in store condition are put 
on a fattening diet, at the end of a feeding 
period of twelve to twenty weeks about half 
of them will show live-weight increases 
differing by about fourteen per cent. from 
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the average live-weight increase of the 
In other words, the probable 
error of the live-weight increase of a single 
fattening ox or sheep is fourteen per cent. 
of the live-weight increase. This being so, 
it is obvious that very large numbers of 
animals must be employed in any feeding 
experiment which is designed to compare 
the feeding value of two rations with rea- 
sonable accuracy. For instance, to measure 
a difference of ten per cent. it is necessary 
to reduce the probable error to three per 
cent. in order that the ten per cent. differ- 
ence may have a certainty of thirty to one. 
To achieve this, twenty-five animals must be 
fed on each ration. Those conversant with 
the numerous reports of feeding trials 
which have been published in the last 
twenty years will agree that in very few 
eases have such numbers been used. We 
must admit then that many of the feeding 
trials which have been carried out can lay 
no claim to accuracy. Nevertheless, they 
have served a very useful purpose. From 
time to time new articles of food come on 
the market, and are viewed with suspicion 
by the farmers. These have been included 
in feeding trials and found to be safe or 
otherwise, a piece of most useful informa- 
tion. Thus, for instance, Bombay cotton 
cake, when first put on the market, was 
thought to be dangerous on account of its 
woolly appearance. It was tried, however, 
by several of the agricultural colleges and 
found to be quite harmless to cattle. Its 
composition is practically the same as that 
of Egyptian cotton cake, and it now makes 
on the market practically the same price. 
Soya-bean cake is another instance of a 
new food which has been similarly tested, 
and found to be safe for cattle if used in 
rather small quantities and mixed with 
cotton cake. The price is now rapidly ris- 
ing to that indicated by its analysis. Work 
of this kind is, and always will be, most 
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useful. Trials with few animals, whilst 


they can not measure accurately the feed- . 


ing value of a new food, are quite good 
enough to demonstrate its general proper- 
ties, and its price will then gradually settle 
itself as the food gets known. 

Turning to the more strictly scientific 
aspects of animal nutrition, entirely new 
ideas have arisen during the last twenty 
years. I propose to discuss these shortly, 
beginning with the proteins. Twenty years 
ago the generally accepted view of the réle 
of proteins in nutrition was that the pro- 
teins ingested were transformed in the 
stomach and gut into peptones, and ab- 
sorbed as such without further change. 
Splitting into crystalline products, such as 
leucin and tyrosin, was thought only to take 
place when the supply of ingested protein 
exceeded the demand, and peptones re- 
mained in the gut for some time unab- 
sorbed. It is now generally agreed that in- 
gested protein is normally split into erystal- 
line products which are separately absorbed 
from the gut, and built up again into the 
various proteins required by the animal. If 
the ingested protein does not yield a mix- 
ture of crystalline products in the right 
proportions to build up the proteins re- 
quired, those crystalline products which 
are in excess are further changed and ex- 
ereted. If the mixture contains none of one 
of the products required by the animal, then 
life can not be maintained. This has been 
actually demonstrated in the case of zein, 
one of the proteins of maize, which contains 
no tryptophane. The addition of a trace 
of tryptophane to a diet, in which zein was 
the only protein, markedly increased the 
survival period of mice. 

The adoption of this view emphasizes the 
importance of a knowledge of the composi- 
tion of the proteins, and especially of a 
quantitative knowledge of their splitting 
products, and much work is being directed 
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to this subject in Germany, in America, and 
more recently in Cambridge as a result of 
the creation there of an Institute for Re- 
search in Animal Nutrition by the Board 
of Agriculture and the Develcpment Com. 
mission. This work is expected tutimately 
to provide a scientific basis for the com- 
pounding of rations, the idea being to 
combine foods whose proteins are, so to 
speak, complementary to each other, one 
giving on digestion much of the products of 
which the other gives little. Meantime, it 
is desirable that information should be col- 
lected as to mixtures of foods which are 
particularly successful or the reverse. 
Here the question arises, for what pur- 
pose does the animal r.quire a peculiarly 
complicated substance like tryptophane? 
The natural suggestion seems to be that the 
tryptophane grouping is required for the 
building up of animal proteins. It has also 
been suggested that such substances are 
required for the formation of hormones, the 
active principles of the internal secretions 
whose importance in the animal economy 
has received such ample demonstration in 
recent years. The importance of even mere 
traces of various substances in the animal 
economy is another quite recent conception. 
Thus it has been shown, both in Cambridge 
and in America, that young animals fail to 
grow on a diet of carefully purified casein, 
starch, fat and ash, although they will re- 
main alive for long periods. In animals on 
such a diet, however, normal growth is at 
once started by the addition of a few drops 
of milk or meat juice, or a trace of yeast, 
or other fresh animal or vegetable matter. 
The amount added is far too small to affect 
the actual nutritive value of the diet. Its 
effect can only be due to the presence of a 
trace of some substance which acts, so to 
speak, as the hormone of growth. The 
search for such a substance is now being 
actively prosecuted. Its discovery will be 
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of the greatest scientific and practical 
interest. 

Evidently new ideas are not lacking 
amongst those who are engaged in investi- 
gating the réle of the proteins and their 
splitting products in the animal economy. 
But of more immediate practical interest 
is the question of the amount of protein 
required by animals under various condi- 
tions. It is obviously impossible to fix this 
amount with any great accuracy, since pro- 
teins differ so widely in composition, but 
from many experiments, in which a nitrogen 
balance between the ingesta and the excreta 
was made, it appears that oxen remain in 
nitrogenous equilibrium on a ration contain- 
ing about one pound of protein per 1,000 
Ibs. live-weight per day. All the British 
experiments of a more practical nature have 
been recalculated on a systematic basis by 
Ingle, and tabulated in the Journal of the 
Highland and Agricultural Society. From 
them it appears that increase of protein in 
the ration, beyond somewhere between one 
and a half and two pounds per 1,000 pounds 
live-weight per day of digestible protein, 
ceases to have any direct influence on in- 
crease in live-weight. 

We may fairly conclude, then, that about 
two pounds of protein per 1,000 pounds 
live-weight per day is sufficient for a fatten- 
ing ox, This amount is repeatedly exceeded 
in most of the districts where beef produc- 
tion is a staple industry, the idea being to 
produce farmyard manure rich in nitrogen. 
The economy of this method of augmenting 
the fertility of the land is very doubtful. 
The question is one of those for the solution 
of which a combination of accurate experi- 
ment and modern accountancy is required. 
Protein is the most expensive constituent of 
an animal’s dietary. If the scientific inves- 
tigator, from a study of the quantitative 
composition of the proteins of the common 
farm foods, and the economist, from careful 
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dissection of farm accounts, can fix an 
authoritative standard for the amounts of 
protein required per 1,000 lb. live-weight 
per day for various types of animals, a 
great step will have been made towards 
making mutton and beef production prof- 
itable apart from corn-growing. 

For many years it has been recognized 
that an animal requires not only so much 
protein per day, but a certain quota of 
energy, and many attempts have been made 
to express this fact in intelligible terms. 
Most of them have taken as basis the expres- 
sion of the value of all the constituents of 
the diet in terms of starch, the sum of all 
the values being called the starch equiva- 
lent. This term is used by various writers 
in so many different senses that confusion 
has often arisen, and this has militated 
against its general acceptance. Perhaps 
the most usual sense in which the term is 
used is that in which it means the sum of 
the digestible protein multiplied by a factor 
(usually 1.94) plus the digestible fat multi- 
plied by a factor (usually 2.3), plus the 
digestible carbohydrates. This, however, 
gives misleading values which are too high 
in concentrated foods and too low in bulky 
foods, the discrepancy being due to the 
larger proportion of the energy of the 
bulky foods which is used up in the much 
greater work of digestion which they re- 
quire. Kellner and his school have devised 
a method which measures the starch equiva- 
lent by experiment, a much more satis- 
factory and practical method than any 
system which depends purely on calcula- 
tion. 

An animal or a number of animals are 
kept on a maintenance diet so that their 
weight remains constant. To this diet is 


added a known weight of starch, and the 
increase in weight observed. The animal 
or animals are then placed again on the 
same maintenance diet for some time, and 
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then a known weight of the food to be 
tested is added, and the increase in weight 
again observed. The data thus obtained 
indicate that so many pounds of starch 
produce as much increase in live-weight as 
so many pounds of the food under experi- 
ment, from which it is easy to calculate how 
many pounds of starch are actually re- 
quired to produce as much increase in live- 
weight as 100 lb. of the food under experi- 
ment. The starch equivalent thus found 
expresses an experimentally determined 
fact which is of immediate practical value 
in arranging a dietary, its value, however, 
depending on the accuracy with which it 
has been determined. Kellner and his col- 
leagues have thus determined the starch 
equivalents of all the commonly used foods. 
Their values for concentrated foods, and 
other foods commonly used in Germany, 
have been determined with considerable 
accuracy, and with the method which has 
also been devised for defining the relation 
between the experimentally determined 
equivalent and the equivalent calculated 
from the analysis by means of a formula, 
they form by far the most reliable basis for 
arranging a feeding ration including such 
kinds of foods. 

But roots, which form the staple of the 
diet of fattening animals in Great Britain, 
are not used on the same scale in Germany, 
and Kellner’s starch equivalents for roots 
have not been determined with sufficient 
accuracy or under suitable conditions to 
warrant their use for arranging diets under 
our conditions. 

This, and the fact that the term starch 
equivalent is so widely misunderstood, is no 
doubt the reason why the Kellner equiva- 
lent has not been more generally accepted 
in Great Britain. An advance will be made 
in the practise of feeding as soon as the 
starch equivalent of roots has been accu- 
rately determined under our conditions, 
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when the Kellner equivalents will no doubt 
come into general use. 

I have now reached the end of my survey. 
I recognize that it is very incomplete, and 
that I have been compelled to neglect whole 
subjects in which important work has been 
done. I venture to hope, however, that my 
words have not been altogether unprofita- 
ble. It is somewhat difficult to summarize 
what is in itself really nothing but a sum- 
mary. Perhaps, however, I may be allowed 
to point out once more what appears to me 
to be the moral of the last twenty years of 
work in agricultural science. 

The many practical field and feeding 
tests carried out all over the country have 
demonstrated several very striking results; 
but, if they are to be continued with profit, 
more trouble must be taken to insure accu- 
racy. Farmers are ready to listen. It be- 
hooves us more than ever to found what we 
tell them on accurate results. 

Besides such practical trials, however, 
much has been done in the way of individ- 
ual scientific work. The results thus 
obtained, as, for instance, Russell and 
Hutchinson’s partial sterilization of soils. 
Biffen’s new wheats, and Beaven’s pure 
Archer barley, are of practical value to the 
farmer as immediate as the most practical 
field trial, and of far wider application. 


T. B. Woop 


THE ROYAL GEOGRAPHICAL SOCIETY 


ANNOUNCEMENT has been made of the plans 
for the new session of the Royal Geographical 
Society. The first of the ordinary meetings 
will be held, as usual, in the Theater, Burling- 
ton-gardens, on November 10, when Mr. Ray- 
mond E. Priestley will give an account of the 
work and adventures of the northern party of 
Captain Scott’s Antarctic expedition, for the 
conduct of which, under the most trying ¢iI- 
cumstances, it will be remembered Lieutenant 
Victor Campbell was awarded a gold watch by 
the society. At the next meeting, on Novem- 
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ber 24, Mrs. Bullock Workman and Dr. Hunter 
Workman will give an account of their most 
recent explorations in the eastern Karakoram. 
An interesting and perplexing subject will be 
dealt with at the meeting of December 8 by 
Professor J. W. Gregory, who will endeavor to 
answer the question, “Is the Earth Drying 
Up?” At the first meeting in January, 1914, 
on the 12th, it is probable that Mr. Griffith 
Taylor will give a paper on the Federal district 
and capital, Canberra, of the Commonwealth 
of Australia. Mr. Griffith Taylor was one of 
the geologists on Captain Scott’s expedition, 
and made a special survey of the Federal dis- 
trict on behalf of the Australian government. 
It is also expected that either at one of the 
evening meetings or at an afternoon meeting 
Mr. Taylor will deal with the geographical 
aspects of two sub-expeditions in the Antarctic. 
At an early meeting in the New Year it is 
hoped that Dr. Hamilton Rice will give an 
account of his interesting journeys in the 
Upper Amazon basin, about which some infor- 
mation was published in a recent number of 
The Times. Other subjects which may be 
dealt with at subsequent meetings will be 
“An Expedition to Dutch New Guinea,” by 
A. F. R. Wollaston; “ Famous Maps in the 
British Museum,” by J. A. J. de Villiers; 
“The Anglo-German Boundary Survey in 
West Africa,” by Captain W. P. Nugent, R.A.; 
“The Gulf Stream,” by Commander Campbell 
Hepworth, C.B.; “Journey through Arabia,” 
by Captain G. E. Leachman; “The Red Sea 
and the Jordan,” by Sir William Willcocks; 
“ Fresh Discoveries in the Eket District of 
Southern Nigeria,” by Mr. P. A. Talbot; “ The 
Atlantic Ocean,” by Professor Edward Hull, 
F.R.S., and “The Panama Canal,” by Dr. 
Vaughan Cornish. The afternoon meetings 
are held in the map room of the society at 5 
P.M., and are devoted mainly to the discus- 
sion of questions of a more scientific character 
than the subjects which occupy the evening 
meetings. The first of these will take place on 
November 20, when it is expected that Captain 
H. G. Lyons, F.R.S., will deal with the sub- 
ject of “Relief in Cartography.” At subse- 
quent meetings Dr. A. Strahan, F.R.S., will 
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give his final report on the river investigation, 
which has been carried on under the society 
for some years past. Other subjects will be 
“Recent Geodetic Work,” by Captain E. O. 
Henrici, R.E.; “The Rainfall of the World,” 
by Professor A. J. Herbertson; “ Some Central 
Asian Problems,” by Mr. Douglas Carruthers; 
“Results of a Recent Journey in Turkestan 
and Siberia,” by Dr. Mackintosh Bell; “Re- 
searches in the Natron Lake Region, East 
Africa,” by Mr. John Parkinson, and “The 
Agricultural Geography of New Zealand,” by 
Mr. F. N. Roxby. There will be two Christ- 
mas lectures to young people early in January, 
one on “Glaciers,” by Mr. Alan G. Ogilvie, 
and the other on “Earthquakes and Up- 
heavals,” by Mr. Carus-Wilson. The anniver- 
sary meeting and dinner will take place on 
May 25. 


SCIENTIFIC NOTES AND NEWS 


THE autumn meeting of the National Acad- 
emy of Sciences will be held at the Johns 
Hopkins University, Baltimore, on November 
18 and 19. 


Proressor Fenix Kier, of Gottingen, has 
been presented by his former pupils with a 
portrait of himself, painted by Max Lieber- 
mann. It will be placed in the mathematical 
institute of the university as soon as the build- 
ing is completed. 


Mr. RooseEveEttT is on his way to South Amer- 
ica in response to invitations from Argentina, 
Brazil and Chile, to deliver addresses on sub- 
jects of international social interest. After 
the delivery of the addresses, Mr. Roosevelt 
will head a scientific expedition into the trop- 
ical interior of South America. This expedi- 
tion is organized by the American Museum of 
Natural History, and two naturalists of that 
museum, Mr. George K. Cherry and Mr. Leo 
Miller, will accompany Mr. Roosevelt, while 
the Arctic explorer Mr. Anthony Fiala will 
have charge of the equipment and route. 


Sm Davi Bruce will leave England on 
November 1 for the purpose of concluding his 
sleeping sickness investigations in Central 
Africa. He will be accompanied by Lady 
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Bruce, who is herself a member of the com- 
mission. 

Proressor S. Rermscon, who resigned 
the chair of political science in the University 
of Wisconsin to become ambassador to China, 
has sailed from San Francisco for Yokohama. 


Proressor P. E. Port, who held the chair of 
general chemistry in the Massachusetts Insti- 
tute of Technology, has retired under the 
Carnegie Foundation. 


Cyrit G. Hopkins, professor of agronomy, 
University of Illinois, has been granted a leave 
of absence for one year, beginning November 1, 
in order to accept the position of director of 
agriculture for the Southern Settlement and 
Development Organization. This is an organi- 
zation affected chiefly by the governors of the 
Southern States and the presidents of rail- 
roads in those states, and supported principally 
by state and railway appropriations. Its pri- 
mary purpose is “to make a thorough and 
scientific study of the resources and possibil- 
ities [of the South] and the best practical 
methods of developing the same.” 


M. Lucien Butt, sub-director of the Marey 
Institute, Boulogne Sur Seine, has been 
commissioned by the Société d’Hygiéne 
Alimentaire et d’Alimentation Rationnelle de 
Homme to spend several months in Boston at 
the nutrition laboratory of the Carnegie Insti- 
tution of Washington, studying the construc- 
tion and methods of testing and use of the 
various respiration calorimeters there installed. 


WE learn from Nature that in connection 
with the work on animal nutrition which is 
being conducted at the University of Leeds 
under a grant from the development commis- 
sioners, Dr. H. W. Dudley, of the Herter Re- 
search Laboratory, New York, has been ap- 
pointed lecturer in biochemistry. The experi- 
mental station in flax growing, which is also 
supported by the development commissioners, 
has been placed under the direction of Mr. F. 
K. Jackson, formerly of the agricultural de- 
partments of the Universities of Leeds and 
Cambridge. 


Dr. E. B. Puewps, of the Massachusetts 
Institute of Technology, known for his work 
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in sanitary engineering, has accepted a posi- 
tion in the U. S. Public Health Service, 
Washington. 

Dr. JosepH A. BuakeE has resigned from the 
chair of surgery at the College of Physicians 
and Surgeons of Columbia University. 

Proressor ARCHIBALD Barr has resigned 
from the chair of civil engineering and me- 
chanics at the University of Glasgow. 


THE officers of the British Mycological Soci- 
ety elected for 1914 are: President, Professor 
A. H. R. Buller; vice-president, Miss G. 
Lister; honorary secretary and treasurer, Mr. 
Carleton Rea. The localities for the spring 
and autumn meetings are the Forest of Dean 
and Doncaster. 


Dr. Lewis M. TERMAN, associate professor of 
education, Stanford University, has been 
elected a member of the permanent Inter- 
national Committee on School Hygiene and 
has also been made the vice-president of the 
Council of Thirty of the American School 
Hygiene Association. 


Mr. James Bircu Rorer, mycologist and 
pathologist to the board of agriculture of 
Trinidad, British West Indies, is on a visit to 
the United States. His address while in this 
country is care of Dr. Erwin F. Smith, 
Bureau of Plant Industry, Washington, D. C. 


Berore the Geographic Society of Chicago 
on October 10 a lecture was given by Professor 
Walter S. Tower, of the University of Chicago, 
the title being “A Journey through Northern 
and Central Chile.” 


Tue twenty-first James Forrest lecture of 
the Institution of Civil Engineers, London, 
will be delivered in the lecture theater of the 
new building of the institution, on October 23, 
by Mr. Alexander Gracie, on “Progress of 
Marine Construction.” 

WE learn from the Bulletin of the American 
Mathematical Society that owing to the mass 
of new material which has been found at St. 
Petersburg and at other places, the Euler com- 
mission realizes that it must face a deficit in 
the publication of Euler’s works, unless fur- 
ther funds are provided. The publication of 
this new matter will necessitate several addi- 
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tional volumes and involve an unforeseen ex- 
pense of at least $40,000. To defray this ex- 
pense it is proposed to form a Euler society, 
with dues of ten francs per year, the receipts 
of which are to be devoted entirely to this 
purpose. 

Pians have been completed for publishing 
the complete works of the late Henri Poincaré. 
The publication will be undertaken at once by 
Gauthier-Villars under the direction of the 
French minister of public instruction and the 
academy of sciences of Paris. 

Proressor Louis Kuttvyer, of Berlin, known 
for his work on intestinal diseases, died on 
October 5, aged forty-seven years. 


Tue French toxicologist, Dr. Jules Ogier, 
has died at sixty years of age. 

THERE are several important places in metal- 
lurgy under the Bureau of Mines, to be filled 
by civil service examination on November 10. 
The salaries of these positions range from 
$2,000 to $4,800. Several of the vacancies are 
in Denver, San Francisco and Pittsburgh. 


Ir is reported that steps are being taken, 
under the auspices of the Resident-General of 
France and of his Highness the Bey of Tunis, 
to establish in Tunisia a reserve in which the 
disappearing fauna of the country may find 
immunity from persecution. For this pur- 
pose some 4,000 acres of wild mountainous 
country, with an adjoining marsh of 5,000 
acres, have been secured. 


Tue Russian government will establish a 
physical observatory at Vladivostok and experi- 
mental stations on the Pacific coast with the 
view of cooperating with the authorities of 
meteorological stations in China and Japan. 
Mr. 8. D. Griboyedov has been commissioned 
to investigate suitable sites for the proposed 
stations. 


THE general reorganization and rearrange- 
ment of the Rocky Mountains Park Museum 
maintained by the park department of the 
Canadian government at Banff, Alberta, has 
been carried out by Harlan I. Smith, of the 
Geological Survey, Canada. The museum 
has been limited in scope to the Rocky 
Mountain region of Alberta and British Co- 
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lumbia. Only the collections on hand, local 
park employees and local supplies were used 
with the exception of a few labels, maps and 
books given for the purpose by the Geological 
Survey, the Milwaukee Publie Museum, the 
American Museum of Natural History of New 
York, the Conservation Commission of Can- 
ada and the Central Experimental Farm at 
Ottawa. The museum has been divided into 
the following sections: Mammals, birds, fish, 
reptiles, insects, plants, minerals, rocks, fos- 
sils, weather and Indians, of the Rocky 
Mountains Park, respectively. Professor 
Allen, of the University of Alberta and the 
Geological Survey, assisted in the work of the 
geological sections. The chief features of the 
museum are the initiation of large sectional 
labels, case labels and a few general labels to 
species, in addition to the individual labels— 
all interpreting the truths of science in 
simple words for the tourists who visit the 
park. The cases and labels have been 
painted to harmonize with the natural finish 
of the building and the letters on the labels 
have been made in the color of the knots and 
grain of the wood. 


Secretary Houston, of the Department of 
Agriculture, says that the state and federal 
governments should work together for high- 
way improvement in order that a large pro- 
portion of the money annually spent for road 
construction may not be wasted. In his own 
department the office of public roads has been 
demonstrating the value of proper road-build- 
ing by the construction of certain object-les- 
son roads, and the forest service is carrying 
out his idea of national and state cooperation 
in road building. The law requires that ten 
per cent. of the gross receipts from the na- 
tional forests shall be spent in the states in 
which the forests are situated. This money 
is expended for road improvement under di- 
rect control of the secretary of agriculture. 
The amount appropriated under this act, 
based on the receipts of the national forests 
for the fiscal year ending June 30, 1913, is 
$234,638.68. From the 1912 receipts for this 
ten-per-cent. road item, there is an additional 
$134,831.10, which is still available. In ad- 
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ministering the ten-per-cent. road fund, for- 
est officers charged with the actual plans and 
expenditures in the neighborhood of their 
forests have, in almost all cases, secured an 
equal or a larger cooperative fund from state 
authorities for the building of certain pieces 
of road. With the money thus expended many 
important roads are being built or put in re- 
pair. One on the Wyoming National Forest, 
six miles long, makes accessible to farmers a 
large body of timber and opens up a region of 
great scenic beauty. In northwestern Ari- 
zona, part of the fund will be used in connec- 
tion with the LeFevre-Bright Angel road, 
important because it makes accessible to tour- 
ists the Grand Canyon of the Colorado. In 
one place, the ocean-to-ocean highway crosses 
the Apache National Forest, Arizona, and on 
this project the forest service and the local 
authorities cooperated enthusiastically. On 
the Florida national forest in western Florida 
steel bridges and graded roads have, under 
the stimulus of this fund, taken the place of 
corduroy, bog and sand. This federal road 
fund is now available in all national forest 
states of the west. Just as fast as returns 
come in, the forestry officials say, a similar 
fund will become available in states in which 
eastern national forests are being secured. 


Tue American Petroleum Society was or- 
ganized on September 10 at the Experiment 
Station of the U. S. Bureau of Mines, Pitts- 
burgh, Pa. This organization is the result of 
an effort of the bureau for the past seven 
years to bring together the men interested in 
the petroleum industry. Invitations were sent 
out in July to the secretaries of twenty-four 
of the national societies of the United States, 
inviting them to be present and cooperate in 
this organization. Eighteen of these societies 
responded at a meeting on August 1 at the 
Bureau of Mines. A similar invitation was 
sent out in August to eight additional socie- 
ties, making a total of thirty-two societies that 
were invited to attend the September confer- 
ence. A large number of these were repre- 
sented at the meeting on September 10, when 
the final organization was completed. This 
society will concern itself with the study of 
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all phases of natural gases and petroleum, 
including the origin, statistics, conservation 
drilling methods, production, transportation, 
storage, refining and specifications for refined 
products. At the meeting the constitution 
and by-laws were adopted, and officers were 
elected as follows: president, C. D. Chamber- 
lin, of the National Petroleum Association, 
Cleveland, Ohio; vice-president, R. Galbreath, 
of the Independent Oil and Gas Producers’ 
Association of Oklahoma, Tulsa, Okla.; sec- 
retary, Dr. Irving ©. Allen, U. S. Bureau of 
Mines, Pittsburgh, Pa. It is anticipated that 
the first annual meeting will be held at some 
convenient place in the United States in the 
spring of 1914, and the second annual meeting 
will be held at the Panama Pacific Universal 
Exposition in San Francisco in 1915. At the 
1915 meeting it is anticipated that all of the 
petroleum societies in the country will meet 
in one great congress. An invitation has been 
sent to the president of the International 
Petroleum Commission, which meets in Jan- 
uary, 1914, in Bucharest, Roumania, to hold 
its annual meeting for 1915 in San Francisco. 


UNIVERSITY AND EDUCATIONAL NEWS 


Mrs. W. Bayarp Curtine and her children 
have given $200,000 to Columbia University 
for a fund in memory of the late W. Bayard 
Cutting, of **e class of ’69, who served as 
trustee of the university from 1880 until his 
death, in 1912. The income of this fund is to 
be applied to the maintenance of traveling 
fellowships, open to graduate students of dis- 
tinction in letters, science, law and medicine 
or engineering. 

Dr. Gavin Paterson TENNENT, of Glasgow, 
has bequeathed £25,000 to the University of 
Glasgow, to be applied for such objects or ob- 
ject in connection with the faculty of medi- 
cine as the trustees may determine. The uni- 
versity has also received a legacy of £4,000 
from the late Mrs. Caird, widow of Principal 
Caird, to establish two scholarships in classics 
or mental philosophy, and a legacy of £5,000 
by the late Mr. William Weir, ironmaster, the 
income of which is to pay for an additional 
assistant to the professor of materia medica. 
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Tue construction of two new buildings on 
the campus of the Ohio State University is 
progressing rapidly. One will house the de- 
partments of botany and zoology and entomol- 
ogy; the other, the departments of forestry 
and horticulture. They will be of brick con- 
struction and will cost $125,000 each, exclu- 
sive of equipment. 

A NEW course in applied entomology is of- 
fered this year at the Ohio State University. 
The course covers four years and leads to the 
degree of bachelor of science in entomology. 
The chief purpose of the course is to train 
students for the increasing demand coming 
from various government bureaus, experi- 
ment stations and from state and local health 
boards for advisers and investigators. The 
university has also established two new com- 
bination courses between the College of Arts 
and the College of Agriculture and designated 
them arts-culture and arts-home economics 
courses. The student is registered the first 
three years in the former college and the last 
two years in the latter. At the end of the 
fourth year the degree of bachelor of arts is 
granted and at the end of the fifth year the 
degree is either bachelor of science in agri- 
culture or home economics. 


Dr. H. W. Logs has been made dean of the 
St. Louis University School of Medicine. In 
addition to the appointments of Dr. A. G. 
Pohlman and Dr. Don R. Joseph, already 
noted here, to the chairs of anatomy and physi- 
ology, Dr. Albert Kuntz, formerly instructor 
in the University of Iowa, has been appointed 
assistant professor of experimental biology. 


Proressor Ratpu S. Linu, of the Univer- 
sity of Pennsylvania, has been elected head of 
the biological department of Clark University 
to sueceed Professor Clifton F. Hodge, who has 
gone to the University of Oregon. 


Dr. N. J. Lennes, of Columbia University, 
has been appointed professor of mathematics 
in the University of Montana. 


In the department of biology and public 
health of the Massachusetts Institute of Tech- 
nology Mr. Robert Spurr Weston has been ap- 
pointed assistant professor. 
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RECENT appointments in the University of 
California include the following to positions 
in the citrus experiment station and graduate 
school of tropical agriculture, located at River- 
side, California: Dr. J. T. Barrett, pathologist 
of the University of Illinois, has been ap- 
pointed professor of plant pathology; Pro- 
fessor H. S. Faweett, pathologist of the Cali- 
fornia State Department of Horticulture and 
formerly pathologist of the Florida Experi- 
ment Station, has been appointed associate 
professor of plant pathology; Dr. Howard B. 
Frost, assistant in plant-breeding, Cornell 
University, has been appointed an instructor 
in plant-breeding. 

At Grinnell College Dr. Leonidas R. Little- 
ton, instructor in chemistry, has resigned to 
accept the professorship of chemistry at Emory 
and Henry College. He has been succeeded by 
William A. Ziegler, A.B. (Grinnell, 10), A.P. 
(Oxford, 13), a Rhodes scholar from Iowa. 
Dr. Louis D. Hartson has been promoted 
from instructor to assistant professor of psy- 
chology and education. 

Dourine the absence of Dr. David Hilt 
Tennent, who is on a Carnegie Research Expe- 
dition, Dr. Florence Peebles is taking charge 
of his work in Bryn Mawr Oollege. Dr. 
Peebles, who was last year fellow of the Asso- 
ciation of Collegiate Alumnex, has just re- 
turned from a year abroad, where she carried 
on investigations in the marine laboratories at 
Naples and Monaco, and also in the University 
of Freiburg in Breisgau. 

At the University of Wisconsin Dr. A. S. 
Pearse has been promoted to be associate pro- 
fessor of zoology. 

At the University of Chicago Professors G. 
A. Bliss and H. E. Slaught have been pro- 
moted to full professorships of mathematics. 

Dr. J. G. Frrzaeratp has resigned as asso- . 
ciate professor of bacteriology in the Univer- 
sity of California and has been appointed asso- 
ciate professor of hygiene in the University of 
Toronto. 

Dr. T. FRANKLIN SIBLy, lecturer in geology 
at King’s College, London, has been appointed 
professor of geology in the University College 
of South Wales and Monmouthshire, Cardiff. 
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DISCUSSION AND CORRESPONDENCE 


DOCTORATES CONFERRED BY AMERICAN 
UNIVERSITIES 


To THE Epritor or Science: Your article 
“ Doctorates conferred by American Universi- 
ties” (Science, No. 973) is a valuable state- 
ment of facts from which you have wisely 
refrained from drawing conclusions. I fear 
that many of your readers will take it almost 
as a matter of course that those institutions 
which confer the largest number of doctor’s 
degrees are the ones which are doing most for 
the highest education and for the progress of 
scholarship in America. This inference is not 
merely erroneous but is distinctly harmful. It 
is true that those institutions which succeed in 
collecting the largest number of students with 
the capacity and preparation necessary for do- 
ing work to some slight extent original, and 
which have teachers able and willing to inspire 
their students with the desire to do productive 
work are contributing most to the scientific ad- 
vancement of the country. It is also true that 
other things being equal such institutions will 
produce each year the largest numbers of doc- 
tors. There is, however, another element of 
fundamental importance which is too often 
left out of account. The level of attainment 
and capacity of our doctors is, on the average, 
below that of German doctors, and these latter 
stand far below the doctors of several other 
European nations, such as France or the Scan- 
dinavian countries. In these latter countries 
the holder of the doctor’s degree may, to use 
your phrase, be said to be “ officially certified 
as competent to undertake advanced teaching 
and research work.” In Germany and in this 
country such a statement must be taken in a 
decidedly Pickwickian sense, most doctors there 
being quite unable to stand alone scientifically. 
This is of less consequence in Germany, where 
the keen competition of the best doctors for 
academic promotion gives a sufficient incentive 
to further development beyond the usually 
rather low level of the doctor’s degree. In this 
country such incentives are to a large extent 
lacking, and it is the duty of the strongest 
universities to raise the level of the doctor’s 
degree distinctly above the standard set in Ger- 
many. Some of our strongest institutions are 
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aware of this fact and try, even if as yet only 
in an uncertain and halting manner, to per- 
form this duty in spite of the competition ot 
the weaker institutions, some of which are glad 
to give the degree to men of doubtful qualifica- 
tions. To expect uniformity of standard here 
would be Utopian; but it is important that in 
judging the relative success of different uni- 
versities the quality of the output be given at 
least as much weight as the quantity. I, for 
one, hope the time is still very far distant when 
as large a proportion of our population take 
the doctor’s degree as is the case in Germany. 


Maxime Bocuer 
HARVARD UNIVERSITY 


AIR IN THE DEPTHS OF THE OCEAN 


SEVERAL months ago three communications 
relating to the manner in which the water in 
the depths of the ocean is aerated, appeared in 
ScrENcE’ and a recent review’ of them has 
served to call attention to this subject again. 
Before the question is finally dismissed it 
may be worth while to point out that the single 
factor, namely, diffusion, suggested in these 
articles as the sole agent involved, plays only a 
negligible réle in the process of aeration. The 
atmospheric gases diffuse very slowly through 
water, the coefficient of nitrogen being 1.73, of 
oxygen 1.62, and of carbon dioxide 1.38. The 
rapidity with which oxygen is transferred is 
well illustrated by Hiifner’s* computations for 
the Bodensee, which has a maximum depth of 
about 250 meters. His results show (1) that it 
would take oxygen about forty-two and a third 
years to pass from the surface to the bottom 
of this lake by the process of diffusion alone; 
(2) that it would take over a hundred thou- 
sand years for the quantity of oxygen which 
its waters at a temperature of 10° C. are capa- 
ble of holding, to diffuse into a body of water 
of equal area and unlimited depth; (3) that, 
under natural conditions, with the depth 
limited to 250 meters, it would require over 4 
million years for this body of water to become 
saturated at the above temperature if it had no 


1 Vol. XXXIV., pp. 239, 562 and 874. 

2 Internat. Revue, Bd. V., p. 448. 

8 Arch. fiir Anat. und Physiol. (Physiol. Abteil.), 
1897, p. 112. 
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dissolved oxygen and acquired a supply only 
by diffusion from the atmosphere. 

Tf ocean waters were aerated solely by diffu- 
sion from the atmosphere we should expect the 
upper strata to possess a larger amount of dis- 
solved oxygen than the lower. But such is not 
the case in the tropical Atlantic, for instance. 
Here the smallest amounts, one to two cubic 
centimeters per liter of water, are found be- 
tween the depths of 150 and 800 meters, while 
the water between 1,100 and 1,500 meters con- 
tains twice as much or more, that is, three to 
four cubie centimeters per liter.* 

The Black Sea affords an excellent illustra- 
tion of the inefficiency of diffusion in the proc- 
ess of aeration. Owing to the greater salinity, 
hence greater density, of the lower water the 
vertical currents do not penetrate to the bot- 
tom of the sea; that is, the lower portion is 
permanently stagnant and oxygen can pass 
into it only by diffusion. But Lebedinzeff’ 
found no dissolved oxygen below a depth of 
200 meters, the aerated portion comprising only 
about eight per cent. of the maximum depth of 
this body of water. 

Similar conditions are found in many fresh- 
water lakes during the summer period of 
thermal stratification. At this time the cool 
lower stratum of water is cut off from contact 
with the air by the warm upper stratum and 
can receive new supplies of oxygen only by 
diffusion from the latter. If the former loses 
any or all of its dissolved oxygen during the 
stagnation period, however, the deficiency con- 
tinues until the autumnal overturning takes 
place.® 

In view of these facts it is evident that some 
agent other than diffusion is responsible for 
the aeration of bodies of water. In lakes aera- 
tion is accomplished by the vernal and au- 
tumnal overturning of the water and its subse- 
quent circulation for a longer or shorter period. 
In speaking of the aeration of ocean waters 


4 Schott, ‘‘Physische Meereskunde,’’ p. 72. 

5‘*Aus der Fischzuchtanstalt Nikolsk,’’ No. 9, 
p. 113. 

° Birge and Juday, Bull. XXII., Wis. Geol. and 
Nat. Hist. Survey. 

7The Depths of the Ocean,’’ p. 253. 
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Helland-Hansen' states that “these gases are 
absorbed at the surface from the atmosphere 
and are carried by currents even into the 
deepest parts of the ocean in varying amounts.” 
C. Jupay 


AN ANOMALOUS EFFECT OF RONTGEN RAYS 


AN unexpected effect due to X-rays has 
been brought to my attention, which I be- 
lieve has been hitherto unobserved. The re- 
sult is obtained as follows: 

Let a sensitive plate be placed film down 
upon a silver coin, and let a second silver 
coin be so placed above the plate that areas of 
contact of the plate and coins partially over- 
lap. Now let the plate and coins which are 
enclosed in a light-tight box be exposed to 
X-rays from above. 

When the plate is developed, the result is of 
course a light area with but little effect due 
to radiation transmitted by the upper coin 
and a dark area due to the secondary radia- 
tion from the coin below. The anomaly ap- 
pears at the area of overlapping coins. Since 
this receives its impression both from trans- 
mitted rays and from the secondary rays 
from the coin below, it is to be expected that 
this area will be darker than the remaining 
area shaded by the upper coin. The opposite 
is true, and the area of the overlapping coins 
is always lighter, as though the secondary 
radiation from the lower coin cancelled the 
effect of the rays transmitted by the upper 
coin. When small plates of lead are substi- 
tuted for the silver coins, the effect is’ re- 
versed, and the area in question is darker in- 
stead of lighter. This is the result that one 
would expect. 

The writer has tried many combinations of 
metals in this manner and has found that the 
anomalous effect occurs in a number of cases, 
as for two gold coins, copper coins, gold and 
silver, and many others. 

The question which the case suggests is in 
regard to the manner in which the neutraliza- 
tion of the effect of the transmitted rays is 
brought about by the secondary rays and why 
it seems to be so complete in some cases and 
not in others. The writer has tried to ascer- 
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tain whether the exposure of the plate to the 
transmitted rays and to the secondary rays 
must be simultaneous, but has been unable to 
produce the anomalous effect by successive ex- 
posures, that is, by an exposure first with the 
upper coin in place followed by another ex- 
posure with this coin removed and the lower 
coin in place. No vestige of cancellation 
could be found. F. R. Gorton 


THE ACID SPOTTING OF MORNING GLORIES BY 
CITY RAIN 


Tuat the trees, shrubs and flowering plants 
in our large cities and in the country along 
our trunk-line railroads are subjected to con- 
ditions which cause unhealthy growth and 
disease has been proven abundantly. Large 
factories, power plants and railroad loco- 
motives are pouring out volumes of smoke, 
which alone is highly injurious, but in addi- 
tion the acid which is formed in the combus- 
tion of coal, when dissolved in rain water, 
has injurious effect upon foliage and other 
plant parts. Its action is seen in the corrosion 
of tin roofs, rain pipes and ornamental iron 
wo.k about city houses. 

Lhe following note is of interest to the 
plant pathologist and plant physiologist. 
During the night of September 19, 1913, a 
light rain fell, followed by a fine drizzle in 
the early morning of September 20. The wide- 
open campanulate flowers of the common morn- 
ing glory (Ipomea purpurea Roth), growing on 
a lot in West Philadelphia, four or five blocks 
from the Pennsylvania Railroad, had their 
usual quota of raindrops studded over the 
upper, inner surface of the purple corollas. 
Wherever the drops touched the surface of 
the corolla, the purple color was changed to a 
pinkish red, and in the process of evaporation 
of the raindrops the acid of the drops was 
concentrated, so that after the complete dis- 
appearance of the drops a brown spot was left 
in the center of the pinkish red circles of dis- 
coloration. The explanation of the alteration 


of color is found in the change of the sap of 
the corolla cells, where touched by the acid 
raindrops, from an alkaline to an acid reac- 
A similar change can be induced in 


tion. 
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blue violet petals by bruising them slightly 
and placing them in an acid liquid. The 
petals change, like blue alkaline litmus paper, 
from blue to red, and this reaction with violet 
petals has proved useful in the physiologic 
laboratory in the absence of litmus paper. In 
nature a reverse change, which illustrates the 
same chemic principle, takes place in many 
flowers of plants belonging to the family 
Borraginacew. For example, in Symphytum 
and Mertensia, the red flower buds, the cells 
of which have an acid cell sap, gradually 
change to blue as the flowers open. That this 
is a chemic change is proved by treating the 
red buds with an alkaline fluid and the blue 
flowers with an acid one. 

Similar spotting, but less clearly discernible 
and demonstrable, as the delicate reaction with 
morning-glory flowers, undoubtedly occurs on 
leaves and fruits, and the suggestion is made 
here, that such spots caused by the acidity of 
raindrops serve repeatedly as the points of 
entry of parasitic fungi, for there are many 
leaf spots and fruit spots that show concen- 
tric rings of diseased tissue in the earliest 
lesions produced. A fungus, which is stimu- 
lated to growth by an acid condition of the 
cell sap, would find ideal conditions for the 
commencement of growth by entering areas 
influenced by acid raindrops. 

JOHN W. HarsSHBERGER 

UNIVERSITY OF PENNSYLVANIA 


SCIENTIFIC BOOKS 


The Genus Iris. By Rigatson Dykes. 


With forty-seven colored drawings by F. H. 
Rounp, one colored plate of seeds by Miss 
R. M. Carpew and thirty line drawings by 
C. W. Jonnson. Cambridge, at the Univer- 
sity Press. The University of Chicago 
Press, Chicago, Ill. 1913. Demy Folio. 
Pp. viii-+ 246. Price £6, 6s. net. 
Thirty-six years ago J. G. Baker published 
his “Systema Iridacearum” in the Journal 
of the Linnean Society, including a revision 
of all the genera of the family. In this paper 
the genus Iris was made to include 81 species, 
distributed among six “ sub-genera,” namely, 
Apogon (33 sp.), Onocyclus (5 sp.), Evansw 
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(6 sp.); Pogoniris (31 sp.), Hexapogon (2 sp.), 
and Dietes (4 sp.). The genera Xiphion and 
Juno, excluded by Baker but since merged in 
Iris, included nearly 20 species, so that at that 
time the known plants now regarded as spe- 
cies of Iris reached about 100. A few years 
later (1892) when Baker published his “ Hand- 
book of the Irideae” the number of species 
was increased to 161, distributed among ten 
“subgenera” as he continued to regard them, 
as against six in his earlier treatment. Com- 
paring Baker’s disposition of the species with 
that of Dykes the greatest difference is to be 
found in Pogoniris, to which Baker assigned 
52 species, while the later author assigns to it 
but 34 species. Xiphium with 14 species in 
Baker’s “ Handbook,” has but 6 in Dykes’s 
book. In some eases the later author has been 
unable to identify certain old names, while in 
others he has reduced them to synonymy. 

American students have found Hasselbring’s 
article “Iris” in Bailey’s “Cyclopedia of 
Horticulture” very helpful. His treatment 
follows the general lines laid down by Baker, 
and includes 102 species. 

Coming to the book before us one finds a 
far fuller treatment than had previously been 
accorded these plants, for here we have a bo- 
tanical monograph of a generous type, in 
which there is successfully combined accuracy 
of scientific detail with popular directions to 
growers. To these matters of fact are added 
the exquisite colored drawings and fine print- 
ing and binding which make this a work of 
high artistic merit. 

The botanist will notice that the author di- 
vides the genus into twelve sections, approxi- 
mately equivalent to Baker’s “subgenera.” In 
eight of these the underground portion of the 
plant is a rhizome, while in the remaining sec- 
tions it is bulbous (a bulb or corm). This 
character at once divides the genus into two 
parts—the “rhizomatous Irises,’ and the 
“bulbous Irises,” and after this the sections 
are distinguished by their “smooth,” 


“crested” or merely “bearded” outer seg- 
ments (falls), and the seed characters (aril- 
late, non-arillate). One third of the species 
(49) are found in the section Apogon with 
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rhizomatous plants, and smooth falls, and 
nearly one fourth (34) are in the section 
Pogoniris with rhizomatous plants, and 
bearded falls. In the first of these are Iris 
versicolor, I. missouriensis, I. montana, I. 
verna, etc., while in the second are I. pumila 
and I. germanica, of our gardens. The sections 
Onocyclus (rhizomatous, with sparsely bearded 
falls; 16 sp.) and Juno (bulbous, with smooth 
falls; 17 sp.), include less commonly known 
species. The plants of the Juno section look 
very unlike ordinary Irises, their leaves being 
channeled, instead of sword-shaped, and the 
standards are spreading, instead of erect. In 
the Onocyclus section is found Iris lortetii, of 
the southern slopes of Lebanon in Palestine, 
“perhaps the most beautiful of all Irises.” 
Its large flower is quite remarkable, with its 
nearly orbicular falls, orbicular, erect stand- 
ards (3-4 inches in diameter) and arched, 
crimson-red styles. “ Unfortunately it seems 
to be one of the most difficult to cultivate 
among the difficult members of its class.” 

This fine volume is destined to become the 
standard book on Irises, and on this account 
must be found in every botanical library, 
while its beautiful plates, fine paper, print and 
binding will cause it to find place in many pri- 
vate libraries. 

Cuar.es E. Bessey 
THE UNIVERSITY OF NEBRASKA 


Thought and Things, or Genetic Logic. Vol. 
TII., Part I. Real Logic. Interest and Art. 
James Mark Batpwin. London, George 
Allen and Company; New York, The Mac- 
millan Company. 1911. Pp. xvi-+ 284. 
This Part I. of Volume III. of Baldwin’s 

“ Genetic Logic” opens with a résumé of the 

conclusions of the other two volumes, “ with a 

view to their bearing on the problem of 

reality.” The “logic” of “affective experi- 
ence” is discussed under the title The Logic 
of Practise, in Part III.; Esthetic Experience 

is discussed in Part IV.; The Modes of Im- 

mediacy are discussed in Part V.; and in a 

sixth part, the new term Pancalism (from the 

motto of the work as a whole, 16 xaddv way) is 


proposed as a name for the author’s philosophy, 


é 
i] 
i 
it 
q 
% 


550 


and a program is projected for another volume 
which will complete the work. 

Perhaps the point of chief interest to the 
student of science in this volume is Baldwin’s 
solution of the dualism of inner and outer con- 
trols developed especially in Volume II. It 
may be remembered that the actual and the 
imaginative are there contrasted with each 
other and traced to the external world, on the 
one hand, and to the self on the other. This 
knowledge and semblance “is the universal 
and ever-present contrast in the meanings of 
cognition.” The imaginative rendering is 
always instrumental to the actual and the 
true. “ We make-believe in order that we may 
believe.” “The two controls (the inner and 
the outer) are now adjusted to each other 
through the mediation of ideas or thoughts.” 
That is to say, the imagined or merely thought, 
under the inner control of the self, is instru- 
mental to the attainment of truth. The work 
then distinguishes two sorts of knowledge to 
the attainment of which the imaginative is 
instrumental, namely theoretical knowledge 
and practical. Hence arises the question 
“ whether there are other types of apprehension 
which either set up still further ends or in 
some way reduce or reconcile the duality dis- 
closed by these two.” To this question Baldwin 
replies, “ There is a type of imaginative cog- 
nition, I wish at once to say, that does not 
allow of description under either of the two 
foregoing headings; a type which is motived 
not by the interest of completeness of knowl- 
edge or thought, nor yet by the interest of 
seeking satisfactions or working practical ef- 
feets. There is a way of treating a content, 
usually and properly called ‘ esthetic,’ that we 
may describe as both over-logical and over- 
practical, as not being strictly either of these, 
although involving both of them” (13). “The 
outcome of our investigation is that in the 
esthetic mode of experience so defined, we have 
the only inkling of the way that the self-reality 
of inner control which is the postulate of the 
practical and the worthful, and the thing- 
reality of external control which is the pre- 
supposition of knowledge and truth, can in the 
process of experience come together after hav- 
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_ tng fallen apart in the development of cogni- 


tion.” 

The last statement may be regarded as the 
main thesis of this third volume. It means 
that we are interested in practical and in theo. 
retical knowledge because of a profound ¢- 
thetic impulse which finds satisfaction now in 
the one and now in the other. The funda. 
mental categories of the ethico-political con. 
sciousness as well as those of the scientific con- 
sciousness are esthetic. The objects of both 
kinds of knowledge are comprehended in 
Whole beautiful which is known in contempla- 
tion. In that Whole both the self and the 
world of scientific knowledge find their fulfil]- 
ment and satisfaction. It is their reality. 

The intellectual project of this work, and its 
genetic method of investigation, are most in- 
teresting; but many will find difficulties in the 
final results. To the present writer, the dual- 
ism of inner and outer controls scems to be a 
presupposition of Baldwin’s entire treatment 
of cognition, and consequently his esthetic ex- 
perience, like Kant’s purposive Urtheilskraft, 
can have only phenomenal validity. Moreover, 
we find Baldwin’s discussion of the practical 
quite unsatisfactory. Does Baldwin mean that 
practise can be reduced to terms of knowledge- 
of-practise? The section on the “Logic of 
Practise” is devoted to the subject of affec- 
tive logic, in the sense of Ribot, and we do not 
find in it a recognition of the world of human 
action with its rights and obligations, its free- 
dom and responsibility. Finally, the question 
occurs to us whether Baldwin’s beautiful Whole 
differs much, except in name, from Bradley's 


Absolute; for that also is a form of immediate 


experience. That method of Bradley’s great 
book and that of Baldwin’s are radically dif- 
ferent, but are their results so far removed 


from each other as their methods? 


G. A. TAWNEY 
UNIVERSITY OF CINCINNATI 


Lehrbuch der Algebra. Von Hetnricn WEBER. 
Kleine Ausgabe in einem Bande. Braun 
schweig. Vieweg und Sohn. 1912. Pp. x+ 
528. 

Among the advanced text-books on algebra 
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there is probably none which is more favorably 
known than Weber’s “ Lehrbuch der Algebra ” 
in three large volumes. The great extent of 
the work doubtless discouraged many begin- 
ners as well as those who have only time to 
learn the fundamental principles of this vast 
subject. Hence the small volume before us 
should find a hearty welcome among many 
students of mathematics who understand the 
German language. 

The present book begins with a study of the 
elementary properties of determinants and 
their applications in the solution of a system 
of linear equations. The remaining fourteen 
chapters bear the following headings, in order: 
Numbers and integral functions, symmetric 
functions, roots, cubic and biquadratic equa- 
tions, Sturm’s theorem, approximation of the 
roots, groups, the Galois theory, cyclic equa- 
tions, divisions of the circle, solution of the 
cyclotomic equation, algebraic solution of equa- 
tions, numbers and functions of an algebraic 
realm, applications to cyclic realms. 

From these chapter headings it is evident 
that the book under review is not confined to 
the most elementary matters, which can be 
found in nearly all the text-books on this sub- 
ject. On the other hand, it does not presup- 
pose very much, but develops from the begin- 
ning most of the subjects which it treats. As 
the book is a final effort, on the part of a 
great scholar and excellent writer, to present 
the main subjects of advanced algebra, it has 
a peculiar interest, both as regards the choice 
of material and the methods of treatment. 

Although most students who are in position 
to profit much by the study of such a work can 
read German, yet there is doubtless a consider- 
able number to whom an English translation 
would be very helpful, since there is no algebra 
in the English language which covers the same 
ground. The excellent “ Introduction to Mod- 
ern Algebra,” by Professor Bécher, for in- 
stance, does not enter into the Galois theory 
of equations and the theory of algebraic num- 
bers—theories which occupy a prominent 
place in the present work. 

In the preface it is stated that the author 
was assisted by his colleagues, especially by 
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Messrs. Liwy, Epstein and Levi, while cor- 
recting the proof. These names, together with 
that of H. Weber, are a sufficient guarantee 
that no important errors appear in the book. 
Among the minor errors the statement that 
Dedekind first divided a group into double 
co-sets, which appears as a foot-note on page 
196, is of especial interest. It is well known 
that Frobenius developed this method exten- 
sively in an article which appeared in Crelle’s 
Journal in 1887, while Dedekind’s article ap- 
peared seven years later. 


G. A. Minuer 
UNIVERSITY OF ILLINOIS 


Measures of Proper Motion Stars Made with 
the 40-inch Refractor of the Yerkes Observ- 
atory in the Years 1907 to 1912. By S. W. 
BurnuaM. Washington, D. ©. Published 
by the Carnegie Institution of Washington. 
1913. 

This handsome volume of iv-+ 311 quarto 
pages is so fully described by its title, given 
above, that comment upon it may be brief. To 
the astronomers of old time the stars were 
“fixed,” 7. e., abiding eternally in the same 
celestial place without any trace of motion 
relative to their fellows. Less than two cen- 
turies ago, it was found that a few of the 
brighter stars appeared to be exceptional in 
this respect. Since increasing refinement of 
observation indicated a slow but continuous 
progression across the sky, peculiar or 
“proper” to a few stars that were forthwith 
assumed to be nearer than the others. The 
search for and determination of these proper 
motions has been one of the standard prob- 
lems of astronomy since the time of Halley 
and the present volume is a contribution to 
that end. Its fundamental idea is that per- 
ceptible motion, being an unusual stellar 
attribute, may be assumed limited to the 
brighter stars and may be determined by 
measuring the change in the position of these 
exceptional stars by reference to any of the 
fainter ones about them. Possibly some sus- 
picions with regard to the assumed fixity of 
the fainter stars finds expression in the au- 
thor’s introductory words, “It goes without 
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saying that every star in the heavens... 
must have some proper motion,” but never- 


theless he stoutly insists that for most stars 


this motion is of negligible amount, because 
the contrary has not yet been proved. 

While the logic thus employed seems some- 
what dubious, its quality need not be here too 
closely scanned. The present state of knowl- 
edge concerning stellar proper motions may be 
described as occupying intermediate ground be- 
tween the fixity of the faint stars assumed by 
Burnham and his alternative proposition 
quoted above, which may be paraphrased into: 
Every star in the heavens does possess a sen- 
sible proper motion. The reviewer will 
undertake to show elsewhere that, at least 
down to the thirteenth magnitude, the latter 
proposition is more nearly true than is Burn- 
ham’s assumption of fixity for the faint stars. 
If such be the case, the proper motions de- 
rived in this volume can command but little 
credence; they are quite futile, and the chief 
value of the work must be sought not in the 
fulfilment of its professed purposes, but in 
the furnishing of data from which the mo- 
tions of the fainter stars may hereafter be de- 
rived when those of the brighter stars have 
been otherwise determined. 

The as yet unborn investigator of stellar 
motions will find in this volume a rich store 
of material that he must use and will use for 
this purpose, albeit with writhings of spirit at 
the scanty information vouchsafed concerning 
its details, viz.: “These observations have 
been made in the usual way, fully described 
heretofore.” The reviewer has not been able 
to find this description. He is left in doubt 
as to whether “the usual way” refers to ob- 
servations of close double stars, such as have 
constituted the bulk of the author’s previous 
work, or whether it implies that those modifi- 
cations of program have been introduced 
that are required by the much greater angular 
distances between the stars here observed. 
How and with what precision was the parallel 
determined? How has the small, but trouble- 
some, influence of refraction been dealt with? 
etc. These are questions that necessarily 


arise here, although of little consequence in 
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ordinary double-star work. They find no 
answer in the text and, being unanswered 
they must diminish the influence of the work 
and detract from the credence presumably due 
to its intrinsic character. 


Grorce ©. Comstock 


SCIENTIFIC JOURNALS AND ARTICLES 


Tue articles in the American Journal of 
Science for October are: 


‘Distribution of the Active Deposit of Radium 
in an Electric Field (II.),’’ E. M. Wellisch. 

‘* Adjustment of the Quartz Spectrograph,’ ¢. 
C. Hutchins. 

‘*Stability Relations of the Silica Minerals,’’ (. 
N. Fenner. 

‘‘Custerite: A New Contact Metamorphic Min- 
eral,’’ J. B. Umpleby, W. T. Schaller and E. §. 
Larsen. 

‘*Ordovician Outlier at Hyde Manor in Sud- 
bury, Vermont,’’ T. N. Dale. 

‘*Preparation of Tellurous Acid and Copper Am- 
monium Tellurite,’’?’ G. O. Oberhelman and P. E. 
Browning. 

‘*Determination of Water of Crystallization in 
Sulphates,’’ S. B. Kuzirian. 

‘*Paleozoie Section in Northern Utah,’’ G. B. 
Richardson. 


THE September issue of Terrestrial Magnet- 
ism and Atmospheric Electricity contains the 
following articles: 


‘‘Description of the C. I. W. Combined Mag- 
netometer and Earth Inductor,’’ J. A. Fleming 
and J. A. Widmer. 

‘“Magnetic Declinations and Chart Corrections 
Obtained by the Carnegie from Port Stanley, Falk- 
land Islands, to St. Helena and Bahia, February to 
April, 1913,’’ L. A. Bauer and W. J. Peters. 

‘‘Magnetic Results of Halley’s Expeditiov, 
1698-1700,’’ L. A. Bauer. 

‘<Halley’s Observations of the Magnetic Declina- 
tion, 1698-1700,’’ J. P. Ault and W. F. Wallis. 

‘¢On an Auroral Expedition to Bossekop, in the 
Spring of 1913,’’ C. Stérmer. 

‘‘Biographical Sketch of William Sutherland,’’ 
E. F. J. Love. 

‘*Results of Magnetic Observations Made by the 
United States Coast and Geodetic Survey at the 
Time of the Solar Eclipse of October 10, 1912,’’ 
O. H. Tittmann. 

Letters to Editor: ‘‘Principal Magnetic Storms 
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Recorded at the Cheltenham Magnetic Observa- 
tory,’’ O. H. Tittmann; ‘‘ The Magnetic Character 
of the Year 1912,’’ G. van Dijk. 


SPECIAL ARTICLES 


TRANSFORMATION OF GRAVITATIONAL WAVES INTO 
ETHER VORTICES 


On a number of occasions since 1890, when 
I first published my electrostatic doublet 
theory of cohesion, ScIENCE has been so good 
as to afford me the opportunity of making 
public the results of my investigations along 
this and other lines.t A brief account of 
some later work on the origin of vortex sys- 
tems, accomplished during the past five or six 
years, may be of interest. 

In the above-mentioned series of papers it 
was shown that all electrical and magnetic 
phenomena known could be mathematically 
derived from a system consisting of a single 
vortex filament in a frictionless fluid, and 
that gravitation was a compressional elasticity 
phenomenon in this fluid. 

Now this single vortex filament, while sat- 
isfactory from the mathematical point of view, 
so far as all known phenomena go, is not 
equally so if, as we may suspect, the universe 
is conservative. There is a gap in the cycle. 
Also, while the single vortex filament appears 
to be forced upon us by the difficulty of form- 
ing any plausible idea of an action which 
would lead to a filling of the universe with a 
number of exactly similar vortices, yet if such 
an action could be formulated it would be 
more satisfactory, on the ground of probabil- 
ity, than the concept of the single vortex. 

While still incomplete, the work above re- 
ferred to as having been done since 1900, and 
mostly within the last five years, has given 
results which are quite satisfactory in regard 
to both the above-mentioned points. Put 
briefly, it would appear that gravitational 
waves shed off a portion of their energy as 
vortices, and that these vortices are of exactly 


1“‘Purther Developments of the Electrostatic 
Doublet Theory of Cohesion,’’ ScrENcE, July 22, 
1892, and March 3, 1893; ‘‘ Determination of the 
Nature and Velocity of Gravitation,’? ScrENcz, 
November 16, 1900, ete. 
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similar nature irrespective of the intensity of 
the wave. 

In my search for a satisfactory theory to ac- 
count for the apparently exact similarity of 
vertex singularities in the ether I came again 
to Lord Rayleigh’s discussion? of the difficulty 
in the equations for the propagation of plane 
sound waves (which difficulty was first pointed 
out by Stokes).® 

According to these equations, the motion of 
a plane wave becomes after a time discontinu- 
ous. Stokes suggested (and Lord Rayleigh 
considered it probable) that some sort of re- 
flection took place when the motion became 
discontinuous. Rayleigh also states that di- 
vergence would possibly prevent the occur- 
rence of discontinuity, but my work seems to 
show that there is no beneficial effect caused 
by divergence; Rayleigh, Taylor and others 
have pointed out that viscosity would tend to 
prevent discontinuity. 

Some time previously I had done consider- 
able work, in connection with yacht designing, 
on the discontinuity of flow with the slipping 
of water along the side of a moving vessel; on 
the electromagnetic rotation of light in ab- 
sorbing bodies ;* and on the reflection of elec- 
trie oscillations in electric wires with lumped 
capacity and inductance,® all of which work 
had at some point or other led up to discon- 
tinuities, when treated in the regular way, but 
all of which could be made to give, beyond the 
point of discontinuity, two part solutions, one 
part consisting of a diminished flow or wave 
intensity, and the other of an imaginary part 
which was interpretable as a vortex, some- 
times oscillating, and sometimes conjoined 
with reflection. 

This was at least suggestive, and on a care- 
ful examination of the difficulty referred to 
by Stokes and Lord Rayleigh in the equations 
for the propagation of plane waves, it was seen 
that the essential thing necessary to keep the . 
wave from becoming discontinuous was that 
it should shed off a certain fractional part of 


2 Rayleigh, ‘‘Sound,’’ Vol. 2, p. 35. 
3 Phil. Mag., November, 1848. 

4 Phys. Rev., March, 1900. 

5U. 8. patent 706,738, 1901. 
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its energy, and that it did not matter how it 
did it, whether by viscosity or hysteresis or 
heat conduction or reflection or vortex mo- 
tion. (I omit divergency because the only 
functions I can find connected with divergency 
which would prevent discontinuity either van- 
ish at a short distance from the source, or 
only exist at the lateral edges of the wave, and 
hence do not affect spherical waves.) 

Now in a fluid like the ether, viscosity, 
hysteresis and heat conduction losses can not 
oceur. Nor, if my work is correct, can reflec- 
tion occur without vortex motion, and then 
not necessarily. 

But the vortex motion is a necessity, in a 
fluid like the ether, whenever a spherical wave 
reaches a certain distance from its source. 
And gravitational waves must therefore give 
rise to vortices in the ether. 

And the satisfactory point about these vor- 
tices is that they are exactly similar, irrespec- 
tive of the intensity of the gravitational wave, 
and dependent only upon the elasticity and 
density of the medium. This therefore relieves 
us of the necessity of assuming a single vor- 
tex filament. 

There are some points still to be cleared up. 
For example, one might anticipate that the ro- 
tational velocity of the vortices would be the 
same as the translational velocity of the wave, 
but there appear to be at least one, and pos- 
sibly two, other types, with rotational veloci- 
ties of the square and cube root of the wave 
velocity; also in some respects the motion of 
what I have called the oscilla appear to differ 
from that of our standard vortex filament. All 
this is at present rather hard to interpret, but 
doubtless, as the difficulties of the analysis are 
gradually overcome, we shall be able to visual- 
ize the system more clearly. 

As the work is still under way, the above re- 
sults would not have been published but for 
the fact that it appears to have been generally 
assumed at the last British Association meet- 
ing that Planck’s “ quanta” theory and Max- 
well’s continuous medium theory are mutually 
exclusive and that one or the other must be 
given up. Now the results referred to above 
show that this is not so, but that every con- 
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tinuous medium theory must involve quanta, 
and we might almost say that a continuous 
medium begins to count as soon as it gets its 
legs. A unit quantity is, therefore, just as 
natural a thing as a flux; and in this connec- 
tion it is interesting to note how, from Newton 
and Leibnitz down to Maxwell and Planck the 
English mind runs always to continuities and 
fluxes and the German to quanta and infini- 
tesimals. 

It may also be pointed out that quanta are 
a necessary consequence of motion due to cen- 
tral attraction. One visible example of this is 
the gaps in Saturn’s rings. These are due to 
satellite resonance, but I have found that 
nucleus resonance gives quanta,® whether the 
resonant nucleus be the sun or the positive 
electron. The latter case is much the simpler, 
as all the corpuscles are the same size and so 
what we may call the “quanta orbits” are 
simpler. 

From the above it will be seen that the 
problem of the transmission of plane waves in 
a frictionless fluid is not, as has been generally 
assumed, a matter of no practical importance 
and of interest to pure mathematicians only. 
But that it is a matter of very great practical 
importance, and that the complete solution of 
the problem is of capital importance in many 
fields, from the design of aeroplanes and the 
calculation of frictional resistance of ships to 
the theory of the constitution of the ether and 
the structure of the positive charge. 

Reoinatp A, FESSENDEN 


THE SPECIFIC GRAVITY OF SILT? 


In a report recently published by the De- 
partment of State, entitled “Silt in the Rio 
Grande,” certain fundamental ideas are pro- 
mulgated, concerning the specific gravity of 
silt which seemed to the writer incorrect, and 
of sufficient importance to be worthy of @ 
brief note in SomENCE. 

The author, W. W. Follett, consulting engl- 
neer of the International Boundary Commis 


6 See also some of Darwin’s papers. 

1 Published by permission of Director of the 
United States Geological Survey, Washington, 
D. C. 
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sion, and advisory engineer, commission for 
the equitable distribution of the waters of the 
Rio Grande, takes up the problem of how 
much space a given weight of river-borne silt 
will occupy when deposited in a reservoir, 
saying, on pages 11 and 12: 

It was evident that the per cent. of bulk, ob- 
tained from test tubes, would be too large for the 
desired unit because there was no weight on the 
silt in the tube to compact it, as there would be 
in a reservoir... . 

Something more than guesswork was wanted. 
It did not seem proper to us to found all our silt 
calculations on an assumed bulk for it which was, 
as it were, simply pulled out of the air. The de- 
sire was to approximate as closely as possible to 
the conditions which would be found in the bot- 
tom of a reservoir. After considering various 
schemes, to all of which there seemed to be valid 
objections, it was finally decided to seek a mud 
bar in the river where the water had been com- 
paratively still and which had shrunk enough to 
show material cracks, and to cut from this bar a 
three-inch cube, have it dried out and weighed 
and to abide by the result, whatever it was. The 
idea was that a bar should be chosen which had 
shrunken enough to make up for the compression 
which the silt in the bottom of a reservoir would 
undergo from the weight of the water over it. 
Of course, the necessary amount of shrinkage 
could not be told exactly, but it was thought that 
a fairly good guess could be made. 


The three-inch cube was collected, dried 
and found to weigh 85 per cent. as much as a 
three-inch cube of water. It was, therefore, 
assumed that “the above experiment fairly 
determined the weight of reservoir silt and 
that all silt determinations should be divided 
by 0.85 in order to obtain the actual final vol- 
ume of the silt.” The collection of the three- 
inch cube of silt is further described on page 
75 of the report. 

The first idea, which seems incorrect, is that 
deep water through its greater weight makes 
deposited silt more compact than shallow 
water. If the pores are filled with water, the 
pressure must be equal in all directions and 
the individual particles of silt being practi- 
cally incompressible, the weight of the water 
must have negligible effect on the compact- 
hess of the silt. If the pores are not filled 
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with water, but contain some air or other gas, 
the material would be compressed in propor- 
tion to the quantity of gas and the amount of 
pressure, but it does not seem probable that 
the compactness of silt is, in general, greatly 
affected by compression of included gases. It 
seems more reasonable to suppose that any 
greater compactness displayed by silt de- 
posited in deep water is due to the arrange- 
ment of the particles or a modification of 
their form, brought about by the great dis- 
tance traversed in settling, and especially is 
this true unless it can be shown that such silt 
expands when taken out of the water. 

The second somewhat surprising idea is 
that one three-inch cube furnishes a better 
basis for determining the specific gravity of 
Rio Grande silt than all other available data, 
both inferential and experimental. If this be 
correct, there is certainly great need of adding 
to the available data, for the determination 
concerning the three-inch cube seems to be a 
small foundation for the argument and hun- 
dreds of computations which are based upon 
them. The result obtained, namely, that silt 
free from water weighs only 53 pounds per 
cubie foot, is considerably below most esti- 
mates and means that the material has a pore 
space of nearly 68 per cent. -. W. SHaw 


ON PSYCHOLOGY AND MEDICAL 
EDUCATION 


the symposium on psychology 

1 Report of the Committee of the American Psy- 
chological Association. The committee was con- 
stituted as follows: Shepherd Ivory Franz, scien- 
tifie director and psychologist, Government Hos- 
pital for the Insane, and professor of physiology, 
George Washington Medical School, chairman; 
E. E. Southard, professor of neuropathology, Har- 
vard Medical School, and director of the psycho- 
pathic department of the Boston State Hospital, 
and J. B. Watson, professor of psychology and 
director of the psychological laboratory, Johns 
Hopkins University. The scope of the inquiries 
of the committee was determined by the commit- 
tee; the present report was written by the chair- 
man, who is responsible for its form and the 
accuracy of its parts, but all the members of the 
committee are in accord with the conclusions. 
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and medical education’ before the American 
Psychological Association in December, 1911, 
a committee was appointed to investigate and 
to cooperate with other bodies interested in 
this matter. The first part of this work forms 
the basis of the present report. 

The committee sent to all the known med- 
ical schools in the United States and Canada 
inquiries which would lead to an understand- 
ing of the present belief regarding the ad- 
visability of including psychology as a re- 
quired subject for medical students, and which 
would, at the same time, give facts regarding 
the teaching of allied subjects in the medical 
schools. Many of the institutions addressed 
did not reply to the first letter, and five 
months later, a second letter, incorporating 
the same questions, was sent to each school in 
the United States, which had not previously 
replied* From the 116 schools in the United 
States, answers were received from 24 class 
A+ ;* 31 class A; 11 class B, and 5 class C— 
71 in all, or 61 per cent. of the total. Answers 
were not received from a number of the med- 
ical colleges which had decided to merge with 
others or to discontinue, or which are not in 
good standing with their respective states. 
These include 3 class A (Baltimore Medical, 
University of Maryland and Drake) ; 3 class B 
(University Medical of Kansas City, Kansas 
Medical and Birmingham Medical); and 7 
class C (Jenner Medical, Herring Medical, 
Eclectic Medical of Kansas, Ensworth Med- 
ical, Willamette Medical, Wisconsin College 
of Physicians and Surgeons and Milwaukee 
Medical). In addition, one class C college 

* Jour. Amer. Med. Assoc., 1912, Vol. 58, 909- 
921. 

*Two schools were not written to because their 
names and addresses were unknown to the com- 
mittee at the time of the sending of our letters 
(Southern College of Medicine and Surgery of 
Atlanta, Georgia, and Chicago Hospital College). 
No replies were received from the eight Canadian 
medical colleges. 

*The elassification of schools in the present 
report has been taken from the ‘‘Classified List 
of Medical Colleges in the United States,’’ re- 
vised to April 1, 1913, by the Council on Medical 
Education of the American Medical Association. 
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(Ecletic Medical of New York) advised us of 
its suspension. Assuming that these instity- 
tions would have no special interest in the 
matters of which we inquired, or, on account 
of merging or discontinuation, could not give 
definite answers to the questions, it leaves 102 
American medical colleges from which an- 
swers to our inquiries might have been ex- 
pected. The total of 71 answers represents, 
therefore, replies from over two thirds of the 
presumably active medical schools in this 
country. In many cases, individual questions 
were not answered by the medical college 
authorities and only in a comparatively few 
cases were the replies full and complete. It is 
a notable fact that the full answers were 
received mainly from class A+ medical col- 
leges, which, as is well known, are integral 
parts of universities. With but few excep- 
tions the answers from B and C medical col- 
leges were most unsatisfactory as regards 
completeness. 


TABLE I 

Classes of Schools Answering Inquiries 

Per Cent of 

Total Suspended, Expected 

Classes Numbers Answered Merged Replies 
A+ 24 24 0 100 
A 41 31 3 82 
B 24 11 3 52 
C 27° 5 8 26 
Totals 116 71 14 70 


The accompanying table shows the numbers 
of medical schools of the different classes, the 
number in each class answering our inquiries 
and the number of replies in each class which 
was not expected on account of mergers, etc., 
as indicated above. This table is an impor- 
tant indicator of the quality of the data used 
in making up the present report. Since the 
committee did not ask for the privilege of 
printing under the individual school names 
the data and opinions furnished to it, an arbi- 
trary number has been assigned to each re- 
porting school, from 1 to 24 to class At 
schools; 25 to 53 and 70 and 71 to class A 
schools; 54 to 64 to class B schools, and 65 
to 69 to class C schools. 


5 Two others not written to (see above). 
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We wish to express our appreciation to the 
deans and professors of these medical schools 
for their replies, which were often extensive 
and showed painstaking interest. Without 
the cooperation and interest of these medical 
school officials, the present report would not 
be possible.° 

The committee requested information along 
five lines. The special questions which were 
asked are given below as the heads of the indi- 
vidual sections of the report. It will be noted 
that matters regarding which inquiries were 
made were not entirely or strictly psycholog- 
ical. Since psychology has many connections 
with, and the understanding of many of its 
topics or divisions depends upon a certain 
amount of knowledge of, anatomy, physiology, 
pathology, neurology and psychiatry, the in- 
quiries were broad enough to include informa- 


*A list of the medical schools which did not 
answer the two letters of inquiry which were sent 
to them is of some interest, since in general it 
would appear to indicate a lack of interest on the 
part of these school authorities (there may be 
exceptions) in educational topics which have more 
than local application. It is notable that all of 
class A+ answered our letters. The A class 
schools which did not answer are: Jefferson, 
Meharry, University of Louisville, University of 
Mississippi, University of Vermont, Vanderbilt 
University, Wake Forest Medical Schools. Of the 
B class, the following: Atlanta School of Medi- 
cine, Baylor University, Chicago College of Medi- 
cine and Surgery, College of Physicians and Sur- 
geons of Los Angeles, Detroit College of Medicine, 
Eclectie Medical College of Cincinnati, Hahne- 
mann Medical College of Chicago, John A. Creigh- 
ton Medical College, University of Arkansas, Uni- 
versity of Oklahoma. Of C class, there were the 
following: College of Physicians and Surgeons of 
San Francisco, College of Medical Evangelists, 
California Eclectic Medical College, Georgia Col- 
lege of Eclectic Medicine and Surgery, American 
Medical of St. Louis, Kansas Hahnemann Medical 
College, Cotner University, Toledo Medical Col- 
lege, New York Medical College for Women, 
Leonard Medical College, Cleveland-Pulte Medical 
College, Fort Worth College of Medicine, Lincoln 
Memorial University, University of West Ten- 
hessee. Some of these schools have more recently 
announced discontinuation. 
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tion regarding certain aspects of these courses 
so that there might be considered the possible 
relations they might have to instruction in 
psychology: The inquiries were also made 
broad because the general medical conception 
of psychology is not that of the professional 
psychologist and psychiatrist, as some of the 
answers showed. In fact in some answers a 
very narrow conception of psychology was in- 
dicated ; this, too, by men, well known in their 
own special fields, who were apparently labor- 
ing under the belief that psychology is the 
equivalent of “ psychoanalysis” or some other 
equally restricted part of the whole. 

1. What amounts of time and what proportions 
of the courses in anatomy (including histology), — 
physiology and pathology are devoted to the nerv- 
ous system? 

The individual answers to this question 
were on the whole unsatisfactory. Many of 
the colleges reported the numbers of hours 
without the percentages, others gave the per- 
centages without the numbers of hours, and 
in only a few cases was the information com- 
plete. A tabular account of the answers is 
given in the accompanying table (Table II.). 


TABLE II 


Average Amounts and Proportions of Courses 
devoted to the Consideration of the 
Nervous System 


No. of No. of 
Hours Answers Percentages Answers 
Anatomy 123 26 17.5 17 
Physiology 71 31 22.5 22 
Pathology 30 22 12.3 18 


In this table the data are grouped irre- 
spective of the fullness of the answers. For 
example, all answers which gave the total time 
for the consideration of the nervous system 
are grouped, and all those which gave pro- 
portions. 

Anatomy of the Nervous System.—Only 12 
schools gave both hours and percentages for 
anatomy and histology, and when these schools 
are considered apart, it is found that they 
average for the nervous system, 127 hours, or 
14.5 per cent. of the average total time de- 
voted to these courses. The average total for 
these 12 schools is, therefore, not far from the 
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general average of the 26, but the average per- 
centage is much less. The variation from the 
average percentage (about 20 per cent.) is 
probably due to the fact that the 5 other 
schools reported their proportions in round 
numbers, as one fifth, one quarter, one third, 
and these should probably be considered esti- 
mates and not actual reports. It is impor- 
tant to note that the actual variations are 
considerable, the lowest numbers of reported 
hours being 54 (26), 55 (30) and 60 (48); the 
highest, 246 (53), 192 (6) and 185 (16). The 
percentages also vary greatly; from 8 (48) 
and 9.1 (1) to 33.8 (33) and 32 (6). 

It is possible that the different schools have 
not reported or estimated amounts of time for 
the same thing. It appears improbable that 
only 55 or 60 hours are devoted to the anat- 
omy of the central and peripheral nervous 
system, as have been reported, and it does 
appear probable that in the schools reporting 


the lowest number of hours, no estimation has 


been made of the time devoted to dissection 
of the peripheral nervous system or to the 
special sense organs. While the last state- 
ment should not be considered as one of fact, 
it seems to us that the understanding of the 
connotation of the term “nervous system” 
varies from school to school. It is impossible 
to make allowances or estimations for the pos- 
sible lack of understanding of the broad term 
which we used, but we believe that it would be 
safe to add at least 30 hours to many of the 
lowest estimates, and these additions would 
increase the general average by about 15. 

Physiology of the Nervous System.—Thirteen 
of the schools reported less than 50 hours de- 
voted to the physiology of the nervous system, 
12 from 51 to 100 hours, and only 6 reported 
100 hours or more. The lowest totals were 18 
(28) and 20 (48); the highest were 150 (13, 
80) and 139 (58). The percentage variations 
were from 11 (34) to 45 (5). Eleven schools 
reported both amounts of time and proportions; 
these averaged 64 hours and 23.4 per cent., 
which are close to the general averages noted 
in Table II. Some of these wide variations 

"These italic figures, it will be remembered, 
refer to individual schools. 
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are also probably to be explained by differ. 
ences in conception of what was meant by the 
term “nervous system.” It is not reasonable 
to suppose that a department of physiology 
devotes, as was reported by school 2, only 29 
hours out of 194 to this subject, which, if 
considered to include only the central nervous 
system and the special senses, takes up one 
third or more of the space of our modern 
text-books of physiology. On the other hand, 
it must be remembered also, as several answers 
indicated, that the time devoted to such topics 
as the nervous control of respiratory and in- 


testinal movements can not readily be cal- 


culated. A careful count of two widely used 
text-books of physiology shows that, leaving 
out the parts devoted to the general physiol- 
ogy of muscular contraction, but including 
those dealing with the general physiology of 
nerve and the nervous control of various or- 
gans, the total physiological text-book con- 
sideration of the nervous system is from 39.5 
per cent. to 32 per cent. When it is realized 
that in most medical schools there are separate 
departments of physiological chemistry, and 
that the two books examined give, respectively, 
about 4 per cent. and 18 per cent. of their 
space to this matter, it appears probable that 
there has been a tendency on the part of the 
medical school officers to make an underesti- 
mation of the time given to the nervous sys- 
tem rather than the reverse. 

Moreover, the inclusion of pharmacology 
with physiology was not thought of by the 
committee, but it is apparent that in many 
institutions the study of the effects of drugs 
on the nervous system receives considerable 
attention. In some schools pharmacology (or 
pharmacodynamics) is taught in combination 
with physiology, and, in fact, one school re- 
ported that of the time devoted to “ physiology ’ 
pharmacology and physiological chemistry,” 
20 per cent. to 25 per cent. was given to the 
nervous system. 

Pathology of the Nervous System.—From 
the data collected it also appears probable that 
under the term “ pathology ” different colleges 
include different courses. One school (16), 
for example, reported the proportion for the 
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eombined “course in pathology, bacteriology 
and hygiene.” In seven cases in which infor- 
mation was given by which the total time of 
the course in pathology could be calculated, it 
appears that the total time devoted to pathol- 
ogy varies from 126 hours (12) to 316 hours 
(47), with an average time of 249 hours. It 
is certain, however, that in the course in 
pathology in some medical schools only the 
more general conditions are dealt with, and 
that lectures on the pathology of nervous dis- 
eases are given in conjunction with those on 
the clinical aspects. Because of the latter 
condition, in some of the replies it was stated 
that it was impossible to give accurate figures, 
or even to estimate the amount or proportion, 
of the time devoted to the pathology of the 
nervous system. From Table II., however, it 
will be noted that 22 answers were received 
giving the amounts of time, average 30 hours; 
and 18 giving the proportions of time, average 
12.3 per cent. The variations from these 
figures are as extensive as in anatomy and 
physiology. The smallest amount of time re- 
ported to us was 5 hours (30), the greatest, 
60+ hours (15). The smallest percentage 
was 2 (42), and the greatest, 25 (27). The 
seven schools which reported sufficiently full 
information for accurate calculation of total 
and proportionate times gave averages of 33 
hours and 18.5 per cent. 

Total Time Devoted to the General Study 
of the Nervous System.—By adding together 
the average amounts of time in anatomy, 
physiology and pathology, we find that ap- 
proximately 224 hours are devoted to the gen- 
eral study of the nervous system. In most 
institutions, this is part of the first two years’ 
work, and since the yearly total of hours is 
usually between 1,000 and 1,200, it is seen 
that practically one tenth of the total time 
during the first two years is devoted to dis- 
cussion and laboratory teaching of this impor- 
tant system. For comparison with the sum 
of the average times given to the nervous sys- 
tem in the three subjects, the answers from 
16 schools (9 A-+, 5 A and 2 B) which gave 
the times for all three subjects are of interest. 
Although the schools varied from 109 (26) to 
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317 hours (16), the average, 214, approaches 
the above figures." The possibilities which 
were noted above, of underestimation of time 
in regard to each of the three subjects, must 
also be kept in mind, and if our beliefs in this 
regard have any validity, it must be concluded 
that fully ten per cent., and probably as much 
as fifteen per cent., of the total time of the 
first two years in medical schools is devoted 
to the study of the nervous system. 

From personal acquaintance with the con- 
tent of individual courses in anatomy and 
physiology, it is certain that many lecturers in 
both subjects discuss psychological matters 
and an examination of text-books of physiol- 
ogy shows that a considerable part of the 
space devoted to the “ physiology of the nerv- 
ous system” deals with what is now recog- 
nized as psychology. In this connection it is 
only necessary to point out that the method 
of working of the cerebral cells is not under- 
stood and that, because of this, physiologists 
describe the mental changes which are con- 
comitants of injuries to or destructions of 
cerebral cells and connections. In the teach- 
ing of the functions of the nervous system, 
and especially of those of the special sense 
organs, much psychology (sometimes anti- 
quated, to be sure) is introduced in lieu of 
strict psychology.’ 

From knowledge of individual courses and 
text-books, the committee believes that at the 
present time there is more psychology taught 
in medical schools than the catalogues of the 
institutions, or the replies to our letters would 
indicate. Much of this is dealt with in the 


®One school (32) reported a total in all three 
courses of 460 hours. This figure was not used in 
the above calculation because the amounts of time 
for the individual subjects were not noted. 

°The committee does not wish to initiate a dis- 
cussion regarding the boundaries between and the 
fields of psychology and physiology. It assumes 
a certain general agreement regarding these mat- 
ters which may be expressed briefly by the state- 
ments that psychology deals with mental matters 
(sensations, associations, ete.) and that physiology 
deals chiefly with the activities of cells or organs, 
and the interrelations of these. 
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courses in physiology, but even in anatomy 
and pathology lecturers do not entirely confine 
themselves to the discussion of non-psycholog- 
ical matters. While it may be possible to 
teach anatomy, physiology and pathology with- 
out reference to psychological matters, in 
practise this is probably rarely done. In con- 
sidering the present status of psychology in 
the medical curriculum, account should, there- 
fore, be taken of the inclusion in anatomy of 
a modicum of psychology and in dealing with 
such matters as sensation, perception, etc., the 
lack of strict separation of psychological facts 
and theories from those of a physiological 
nature. 


2. How far do the third (or fourth) year courses 
in nervous and mental diseases take up the biolog- 
ical sides of neurology and psychiatry? 


From the answers which were received, it 
is apparent that this question was quite gen- 
erally not understood. The fact that it was 
not understood does, however, give some in- 
formation regarding the teaching of neurol- 
ogy and psychiatry. Of the 57 answers, 27 
were “no”; 24 were of a doubtful character, 
and only 6 were definitely positive. Careful 
reading of the doubtful answers shows that 
16 of these should be grouped with the defi- 
nitely “no” replies. The fullest replies, which 
were received from the professors of neurology 
in schools 30 and 87, indicate plainly that 
their teaching of psychiatry and neurology is 
broadly biological, and not the narrow clinical 
teaching which characterizes so many of these 
courses. It is also apparent that in a very 
large proportion of our medical schools, 
neurology and psychiatry are taught as clin- 
ical subjects—diseases are described, differen- 
tial diagnostic signs are discussed and meth- 
ods of treatment are suggested. The broader 
aspects of these subjects are apparently not 
even hinted at in many schools, although a 
superficial reading of many of the answers 
which were received might lead to the opposite 
conclusion. Thus we read: 

**All work in neurology and psychiatry is bio- 
logical. I know of no other kind’’ (25); ‘‘Three 
months’? (57); lectures’? (66). 
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It will be appreciated that answers such as 
the latter two indicate either a lack of under- 
standing of what is meant by the “ biological 
sides” of neurology and psychiatry, or there 
has been an unwarranted exaggeration of the 
amount of time given to this part of the 
subject. 

3. Are there elective or graduate courses jn 
medicine which deal with the relations of neuro). 
ogy, psychiatry and psychology, and how much 
time is given to them? 

Only two schools (3 and 23) out of 60 which 
answered this question replied in the affirma- 
tive. School 23 reported an elective course, 
but gave no other information regarding it. 
School 3 reported a course of 6 hours on the 
relations of psychology and neurology. An- 
other school (4) reported an “ optional course, 
with interneship in hospital,” and a fourth 
school (48) an “elective course of 82 hours, 
junior ‘year.” The remainder were negative. 

It is apparent that students and graduates 
in medicine who incline toward practise in 
diseases of the mind and nervous system have 
few or no opportunities in the medical schools 
of this country to acquire a broader acquaint- 
ance with the subjects of neurology and psy- 
chiatry, than the clinical courses which are 
offered. It is also true that one seeking in- 
formation regarding relations between such 
closely allied subjects as psychiatry, neurology 
and psychology must turn from the medical 
schools to some other source. At times, 
courses have been given in connection with 
psychiatric institutes or hospitals for the in- 
sane to fit their own appointees for the work 
they may be expected to perform, for it is 
notorious that the internes entering hospitals 
for the insane are not only ignorant of the 
facts of neurology and psychiatry and are 
unable to make diagnoses except in the 
simplest cases, but that at the same time they 
do not appreciate any of the possible interre- 
lations of these subjects and that the burden 
of their special education must be borne by 
the older members of the staff. With the ex 
ception of an apprenticeship in a hospital for 
the insane, and this is not always adequate, 
there is at present no possible means of get- 
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ting an adequate conception of, and training 
for dealing with, the mass of nervous and 
mental disorders which is encountered in gen- 
eral practise. 

When it is realized that the proportion of 
insanity is greater than 1: 300 of the general 
population, it is a matter for wonder, and one 
which those interested in the proper prepara- 
tion of and training of medical men should 
study carefully, that the medical schools do 
not offer adequate means for the acquirement 
of knowledge along these lines. When, to the 
number of insane there be added those whose 
mental conditions are not sufficiently abnor- 
mal to order their detention in a hospital for 
the insane, the wonder grows that the grad- 
uate of medicine is able to do more than to 
appreciate the fact that something is wrong 
with these patients when they consult him. 
In relation to the quantity of the physical 
diseases of the population, 7. e., total days of 
illness, it must be kept in mind that the pro- 
portion of the mental diseases is larger than 
1:300, for this relation holds for three hun- 
dred and sixty-five days in the year. In view 
of the large proportion of insanity, and to this 
should be added the non-insane mental dis- 
orders and the nervous affections, it is not an 
exaggeration to say that the courses on in- 
sanity and neurology in medical schools are 
inadequate in time and usually quite unfit in 
character to prepare the student of medicine 
for this difficult part of his practise. The 
student is not prepared to appreciate what 
mind is, nor the conditions of its alteration, 
because his preparation in this particular is 
composed of a few didactic lectures regarding 
the forms of mental disease, perhaps a few 
clinical exercises in which patients are shown, 
and, if the conditions for teaching in hospitals 
for the insane are good, each student may 
have an opportunity to talk with a few cases 
of marked mental disease. At present the 


teaching of psychiatry appears to be in an 
earlier stage than surgery was in the two- or 
three-year course in medicine twenty years 
ago. How much longer will the medical 
schools keep psychiatry, neurology and psy- 
chology in these dark ages? 
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4. Is there any correlation or cooperation be- 
tween the department of psychology in the aca- 
demic department and the department of neurol- 
ogy and psychiatry in the medical school? 


Three schools failed to answer this question 
in any manner; three others did not answer it 
because they were “two-year schools,” but by 
their failure to answer for this reason indi- 
cated plainly that there was no cooperation or 
correlation between the medical work and the 
department of psychology in the college of 
arts and sciences. Eighteen other schools re- 
ported that they had no academic connections; 
thirty-three definitely reported no cooperation; 
one gave an unqualified positive answer and 
the remaining thirteen answered with more 
than a brief affirmation by giving indications 
of the character of the cooperation. Of the 
52 schools which have affiliations, close or re- 
mote, with academic departments, only two 
sevenths report any form of correlation or 
cooperation with the department of psychol- 
ogy. Extracts noting the character of the 
cooperation between the department of psy- 
chology and the medical school follow: 


‘‘Men from the department of psychology .. . 
attend lectures and clinics of the professor of 
psychiatry’’; also lectures on diseases of the 
brain (1). 

Next year an instructor in psychiatry ‘‘is to 
give lectures on psychopathology in the academic 
department . . . otherwise, cooperation is unoffi- 
cial though fairly strong’’ (3). 

‘*The department of psychology . . . delivers a 
series of lectures in conjunction with the depart- 
ment of medicine and presents clinics at the in- 
sane hospital’’ (4). 

‘*TIn the psychological department students take 
some work in the clinics’’ (5). 

‘<Some coordination’’ but no cooperation (6). 

‘‘The department of psychology has affiliated 
all related branches in the medical department 
with a view of developing the fields cognate with 
the subject’’ (4. ¢., irregular children) (11). 

‘‘The department of psychology . . . offers a 
special course for the medical students’’ (21 ) 

‘‘The psychology and physiology of the special 
senses is taught by a professor in the academic 
department’’ (24). 

‘¢None excep! to borrow apparatus’’ (45). 
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‘‘Students are expected to select .. . one course 
in psychology during the preliminary year’’ (46). 

‘¢Psychology has been . . . placed in the second 
year of medical work’’ (49). 

‘Students in the two years of (premedical) 
work ... are required to take two terms of three 
hours a week of general psychology. . . . Work- 
ing upon the basis of closer contact and coopera- 
tion’’ (50). 

It will be noted that not more than one half 
of these answers indicate any definite form of 
cooperation or correlation. At the most, the 
replies show that in some institutions aca- 
demic students who are interested in psycho- 
logical matters may attend certain courses in 
the medical school, and that in other institu- 
tions medical students are advised or com- 
pelled to take courses in psychology. It may 
be concluded that in this respect there is more 
promise than accomplishment. 

5. In view of the increasing realization of the 
importance of the mental factor in medicine, is it 
your opinion that (a) it would be advisable to 
have given to the students special instruction in 
psychology, and, if so, (b) at what stage of the 
medical course would this instruction be best 
given? 


Only 4 of the 71 medical schools failed to 
answer the first part of this question. The 
numbers and percentages of the different re- 
plies are as follows: 49 affirmative (73 per 
cent.) ; 8 negative (12 per cent.) ; 10 qualified 
affirmative or negative (15 per cent.). The 
percentages of affirmative and negative an- 
swers from the four classes of schools (A+, 
A, B and (©) are approximately the same, 
being, respectively, 71, 72, 80 and 75. 

After the first few answers were received, 
it was the supposition of the committee that 
those schools which had no academic connec- 
tions would be less in favor of introducing 
into the medical school a subject which might 
necessitate the employment of a special in- 
structor, but the full data indicate that the 
percentage (65) of affirmative replies from 
these schools varies but little from that (76) 
of the schools which have close academic ties. 
The answers to this question can not be well 
tabulated except in the rough form which is 
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given above, but for an understanding of the 
beliefs regarding the advisability of intro- 
ducing psychology into the medical schoo] 
curriculum, or into the preparatory period of 
training, it is advisable to give brief extracts 
from some of the answers which were received. 
These will be taken up in the following order: 
negative, doubtful, affirmative. 

In a few cases the negative answers were 
accompanied by some expression of view in 
addition to the simple “no.” Some of these 
answers are interesting because of the ap- 
parent beliefs of certain medical men regard- 
ing the scope and recent developments of psy- 
chology, and are recorded here, because they 
serve to indicate that some of the apparent 
objections to the introduction of psychology 
into the course for medical students may be 
based upon ignorance or misapprehension of 
what the term psychology connotes. 


‘*The professor of neurology . . . thinks it is 
a temporary fad which will be forgotten in a few 
years, just as electricity is now practically for- 
gotten in the treatment of nervous diseases’’ (1). 

**T doubt very much if information in formal 
psychology, I mean psychology in the older sense, 
is of very much use to the medical student’’ (18). 

‘*T am not in favor of teaching psychology in the 
medical college. I believe that the wave of so- 
called psychology which has spread over medical 
literature during the past ten years is not worthy 
of the name and has been a distinct injury to 
medical science. It is in my opinion very errone- 
ous and misleading. None more so than Dr. Mor- 
ton Prince’s and Dr. Freud’s’’ (25). 


The two following quotations are also of 
interest as negative answers: 


‘‘No unanimity of opinion among the faculty 
members. I personally am of the opinion that the 
experiment might well be tried by some of the 
larger university medical departments’’ (20). 

‘We do not think it would be advisable to in- 
elude psychology in the medical curriculum. All 
of our students must be graduates in arts and 
sciences before entering the medical school and 
these courses usually include psychology, logic, 
philosophy, ete.’’ (2).” 

In a conversation with the professor of psy 
chiatry of this medical school, it was learned that 
this view was not the one held by him, and he 
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The following are some of the answers 
which, while not decisively positive or nega- 
tive, but at the same time not favoring the 
sntroduction of psychology into the medical 
school curriculum or as a requirement for 
entrance, modify the statements in certain 


particulars. 


‘‘While we consider that it would be desirable 
to give special instruction in psychology, especially 
in the fourth year, we do not at the present time 
see how time could be found for it’’ (12). 

‘‘Yes; but it is hardly feasible in the immediate 
future’’ (35). 

‘Tt would be desirable for the students to be 
taught psychology, but on account of the fact that 
it is only a four-year course and other subjects 
being more important and requiring all the stu- 
dents’ time, as the course is now arranged, it is 
not probable that we shall be able to establish a 
separate course in psychology. If it were intro- 
duced it would be best to have it in the third 
year’? (54). 

‘‘T believe it is very undesirable to add more to 
the medical curriculum. . . . It seems to me that 
it would be better to urge students to study psy- 
chology in the premedical college course’’ (19). 

‘*Tt seems doubtful if instruction in psychology 
can be introduced into the already crowded under- 
graduate course. Elementary instruction in psy- 
chology is desirable as a preliminary study, though 
it is not possible to require it at present. It is 
improbable that psychology can be introduced as a 
required subject. An optional course might be 
profitably given’’ (22). 

‘‘Tt would seem that nothing should be added 
to the medical course without an equivalent ab- 
straction. .. . It seems as if psychology was neces- 
sary, and, in the light of my previous statements, 


reported that he did not believe it represented the 
attitude of the medical departments chiefly con- 
cerned. Since this report was typed, the secretary 
of this school has written correcting the above 
statement as follows: ‘‘As a matter of fact, Pro- 
fessor is already committed to the advisa- 
bility of extending his lectures by adding a sufii- 
cient course of instruction in advanced normal 
psychology from the medical standpoint, and the 
authorities of the college have already expressed 
their approval of his ideas in this direction.’’ 
The percentage of affirmative answers is, there- 


fore, inereased to 75, and that of the negative 
answers reduced to 10. 
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it ought to be taught as a part of... : 

‘‘T consider it inadvisable at any time to touch 
more than lightly to the undergraduate body upon 
the question of psychology. It should, however, 
be touched, in my opinion, in the final year if 
taught in the regular course. Personally, I believe 
that it should be devoted to post-graduate work’? 
(32). 

**It would be unwise to add anything further 
as compulsory work. I think it well to give an 


optional or post-graduate course for students espe- — 


cially interested’’ (40). 
‘*The medical curriculum is now overcrowded; 
this should be graduate work, in my opinion’’ 


(45). 


Opposed to these negative and doubtful 
answers others of an equally positive nature 
have been received. Some of these are as 
follows: 


‘*Psychology is a desirable study for medical 
students. Up to date I know of uo course in psy- 
chology which is particularly adapted to the needs 
of the medical student. Could instruction in psy- 
chology be given by a trained psychiatrist rather 
than a pure psychologist, time could probably be 
found for such a course in the medical curric- 
ulum’’ (6). 

‘*Tnstruction in psychology is not merely ad- 
visable . . . but necessary, and such instruction 
should be at least partially premedical, and should 
be developed practically and logically later in the 


medical course in the departments of neurology 


and psychiatry’’ (8). 

‘“*We have felt for a long time that psychology 
was most important as a preparation for the study 
and practise of medicine’’ (9). 

‘*My observation in regard to those who write 
in medical journals on the subject (psychiatry) 
would seem to indicate that they had had no com- 
petent preparation in psychology. . . . I have 
recommended that one of the professors in the 
department of psychology who is trained in the 
physiology and pathology of the brain and nervous 
system give a course in the college of medicine 
preliminary to the study of psychiatry’’ (10). 

‘‘T thoroughly agree with the importance of 
special instruction in psychology in the broad 
scope which your inquiries would indicate and 1 
should be glad to have any information which 
would lead to the possibility of the establishment 
of a systematic course in the subject’’ (11). 
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‘*The demands of modern medicine require an 
elementary course in medical psychology to be 
given in the medical department ... (to) be 
carried out under the direction of the department 
of nervous and mental diseases. . . . in the second 
year after the work in anatomy and physiology of 
the nervous system’’ (16). 

‘Psychology is of such importance in medicine 
that a course in general psychology should be 
recognized as one of the fundamentals, and should 
be required as a part of the college work required 
for entrance. Further instruction in applied psy- 
chology should form a part of the clinical work in 
connection with mental and nervous diseases’’ 
(17). 

‘*T believe that special instruction in psychology 
should be given medical students ... (not) the 
traditional introspective aspects of the subject 
. . . but psychology for medical students ought to 
be as concrete and objective as possible’’ (21). 

**T am decidedly of the opinion that students 
should receive instruction in normal psychology 
. . . such instruction should be given as part of 
the course in physiology in those institutions in 
which one of the professors in physiology were 
sufficiently familiar with the subject’’ (58). 


It should also be noted that 10 medical 
schools have already introduced (or plan to 
introduce next year) psychology into the cur- 
riculum or require it for entrance, and one 
advises students to take a course in psychol- 
ogy in the preparatory premedical years. 
Quotations from these replies follow: 


*“In the ... second year the students are to be 
given a course in psychology as an extension of 
their anatomical and physiological course in the 
medically important topics of psychology ... in 
the . . . third year a course of ... lectures and 
demonstrations covers the essentials of experi- 
mental and clinical psychopathology’’ (5). 

‘* Psychology is recommended as preparatory to 
the study of medicine’’ (15). 

‘*Beginning next year, psychology prescribed 
during second of the two collegiate years required 
for entrance’’ (29). 

‘“Tnstruction in psychology is given to students 
in their second year of collegiate work. We hope 
to have a course in medical psychology for senior 
students’’ (30). 

‘*Psychology has been removed from the second 
premedical year and placed in the second year of 
medical work’’ (49). 
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A full course in physiological psychology ex. 
tending throughout the year is given to the sopho- 
mores. . . -The course prepares the students for 
in neurology and psychiatry’ (56), 

‘Ours (i. @, course in psychology) is given 
during the latter part of the session, but it seems 
to me that a large (part of the) time that js 
devoted to pharmacology and materia medica could 
be more profitably spent in neurophysiology and 
psychology’’ (62). 

**T give the students a preliminary course of 
normal psychology and then take up pathological 
psychology’’ (64). 

‘We have a course, 32 hours to sophomores, in 
psychology’’ (65). 

**T have been teaching applied psychology . . . 
for the last three years ... not... the usual psy- 
chology taught in academic departments, but psy- 
chology as it applies to the normal and then to 
the neurotic. . . . In my own opinion most of the 
so-called psychological courses given are worthless 
. . + purely academic in nature, and no applica- 
tion whatever is made to their every-day uses’’ 
(70). 

Of the 49 schools which indicated their 
belief that psychology should be introduced 
into the medical curriculum, 47 have also 
indicated the position that such work should 
occupy. Of these schools, 27 advise that it be 
placed in the medical preparatory years or in 
the first two years of the medical courses, and 
the other 20 stated that it should be given in 
the final years. Most of the latter insisted 
that its place was a part of, or as a special 
preparation for, the work in nervous and men- 
tal diseases. Of the 27 schools which advised 
the introduction of psychology into the first 
part of the course or into the years of medical 
preparation, 12 refer, explicitly or by implica- 
tion, to the dependence of psychology upon 
the facts of anatomy and physiology, and 
advise its introduction at a time when the 
courses in the anatomy and physiology of the 
nervous system are being given or after they 
have been completed. Although admitting 11 
value, 4 would dismiss psychology by ™ 
cluding it as a required course in the val 
medical years. The other 11 schools advise 
that a second course be given during the third 
or fourth years in addition to the require 
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ment of the first years of the medical work. 
They would divide the instruction in psychol- 
ogy into two portions, the first to be offered 
to students during the first part (including 
the premedical years) of the medical course, 
the second during the last two years of the 
curriculum. In the first course in psychology 
only the general outline of the subject would 
be given, in the second particular attention 
would be paid to its “special medical mean- 
ings.” The latter, dealing with the applica- 
tions of psychology, would be given previous 
to, or coordinate with, the courses in clinical 
neurology and psychiatry. 

Relative to the above results the committee 
may at this point answer a possible question 
regarding them. It may properly be asked if 
the results do not represent chiefly the opin- 
ions of professors of neurology and psychiatry, 
who are supposed to have a special interest in 
psychological matters, and not those of other 
members of the medical faculties. All of our 
letters of inquiry were addressed to deans or 
other administrative officers of the medical 
schools. In a number of instances the letters 
of the committee were transmitted to other 
members of the faculty for answer. It is 
probably due to this fact that in a number of 
cases complete answers were not received, for 
the member of the faculty to whom the letter 
was transmitted sometimes answered only that 
part relative to his department. In many 
cases the deans obtained the full information 
from the members of the departments con- 
cerned, and transmitted all information, at 
times with great fullness, to us. In the an- 
swers to our question 5, only 19 of the 67 
replies were answers by, or contained quota- 
tions of opinions of, professors of neurology 
and psychiatry. An equal number were an- 
swers from the administrative officers, dean or 
secretary, whose special medical interests could 
not be determined!! (but probably represent- 
ing the views of their faculties). The re- 

“Catalogues of the institutions were not at 
hand, and reference was made to ‘‘ American Men 
of Science’? and to ‘‘Who’s Who in America,’’ 
1912-13, The names of these 19 correspondents 
Were not found in either directory. 
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maining 29 were from deans and other admin- 
istrative officers whose primary medical inter- 
ests were distributed over a wide field; 4 in 
physiology, 4 in pathology, 11 in medicine, 
1 in surgery, 1 in hygiene and 8 in anatomy. 
The decisively negative answers to this ques- 
tion were received from 5 professors of nerv- 
ous and mental diseases, 1 of anatomy, and 
2 administrative officers; the doubtful an- 
swers were received from 2 professors of 
nervous and mental diseases, 2 of anatomy, 1 
each of physiology, medicine and pathology 
and 3 administrative officers; the positive 
answers were received from 12 professors of 
nervous and mental diseases, 5 of anatomy, 3 
of physiology, 3 of pathology, 10 of medicine, 
1 of surgery, 1 of hygiene and 14 administra- 
tive officers whose medical interests are un- 
known. If all the answers from professors of 
nervous and mental diseases be omitted be- 
cause of possible professional bias, the per- 
centage of replies in favor of the introduction 
of psychology into the period of medical train- 
ing is 77, which, it will be noted, is slightly in 
excess of the general percentage. 

From the facts which the committee has 
been able to gather, the following conclusions 
have been drawn: 

1. It appears to be the preponderating 
opinion both of the best schools and of the 
schools as a whole, that some instruction in 
psychology is necessary so that students may 
understand the mental side of their patients, 
not only of those which are to be dealt with as 
insane, but also of many who never reach the 
extreme conditions which warrant their being 
sent to an institution for nervous or mental 
diseases. 

2. By those medical schools which require 
for entrance a college education in arts or 
sciences, the committee believes that an intro- 
ductory course in psychology may well be re- 
quired, in the same way as they now require 
chemistry, biology, physics, ete. In those 
schools which do not require a preliminary 
college training but which require one or two 
years of college work, the committee believes 
that part of the premedical preparation should 
be devoted to general psychology, or in lieu 
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thereof, a course should be given preferably in 
the second year after the general work in anat- 
omy and physiology of the nervous system has 
been completed. The committee believes that 
a briefer course following the physiology of 
the nervous system would be more desirable 
than a course in the premedical years. If the 
earlier course be more extensive and devote 
sufficient time to the functions of the nervous 
system, the advantage of the later course 
would be counterbalanced. 

3. It is the belief of most of the best schools 
that a second course in psychology should pre- 
cede the course in clinical psychiatry and neu- 
rology. This course should have more of a 
practical nature, and should deal especially 
with abnormal mental processes and with the 
application of psychological principles and 
facts to medical topics. Although this course 
should deal chiefly with psychopathology, it 
should not be permitted to develop, or degene- 
rate, into a course in psychiatry, neurology or 
psychotherapeutics. This course should be 
clinical in the sense that, as far as possible, 
clinical material should be the basis of the 
course, but it should not be clinical in the 
sense that the students are given particular 
cases for the purpose of diagnosis or of treat- 
ment. The functions of the courses in psychi- 
atry and neurology should not be assumed by 
this course. 

4. Although, on account of their knowledge 
of the practical medical application, it might 
be best if both courses in psychology could be 
given by competent medical men, the commit- 
tee feel that there are at present few medical 
men who have had sufficient training or have 
sufficient interest in psychology to warrant 
their appointment to initiate such work. It 
seems best, therefore, to recommend for those 
medical schools in which there is a possibility 
of correlation or cooperation with the depart- 
ment of psychology in the school of arts and 
sciences, that these courses be given jointly, 
and cooperatively, by the departments of psy- 
chology and psychiatry or neurology. 

5. The content of the course or courses in 
psychology should be the object of careful con- 
sideration by representatives or professors of 
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those subjects which are allied to psychology, 
The departments which should be chiefly con- 
sulted include physiology, psychiatry, psychol- 
ogy and neurology. It is the belief of the com. 
mittee, however, that since the courses are ip- 
tended for the preparation of medical men, the 
courses should be practical and should deal 
with actual medical facts as much as possible. 
The committee would not, however, limit the 
teaching in the elementary courses to those 
topics which have a known practical medical 
value at the present time, for it has always 
been found that facts apparently incapable of 
application at the time of, and immediately 
after, their discovery are soon applied. It is 
our belief, therefore, that the first course in 
psychology, as introductory to the study of 
medicine, should be a general course, dealing 
largely with general psychological facts, stand- 
points and methods, but that constant refer- 
ence should be made to the practical problems 
which may be solved by means of the psycho- 
logical methods and facts which are discussed. 
The committee also believes that both courses 
in psychology should be laboratory or experi- 
mental as far as possible, that the student may 
become personally acquainted with the methods 
and with the general nature of psychological 
experimentation, rather than obtain his knowl- 
edge from text-books. Although recitations or 
lectures have great value, they can not give 
an adequate knowledge of the manifold difi- 
culties which one encounters in dealing with 
matters of a mental nature. 

6. The committee also feels strongly that 
more extensive and intensive cooperation be- 
tween psychologists and physicians is desirable. 
From the psychologist’s standpoint the psy- 
chology of medical men is crude; from the 
medical standpoint the pathology and physiol- 
ogy of the psychologist are out of date. 
Since both classes have many common inter- 
ests it would appear wise that the knowledge 
of psychologists should be utilized by physi- 
cians and that in turn the experience of more 
physicians might be made available for the 
advancement of psychology and psycho- 


pathology. 
SuepHerD Ivory FRANZ 
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